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Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program

2UOOEUa

The Col(unsEBilga6 ) paloagigsmnmprogram to desi gmewand buil d
ballistic missile submasi casrEedfBfidhgcktmasedldac e
SSBNs. The NavyCdlasmbhid®eatps oigwheamlepy priority pro
The NavypwaonusetiohecfFasstbCaRaembaFYR0add devel op
work on the program has been underway for sever e
fundind i bhbetheghe 1LAThFRYZawy opo2lbddB¥R2SOrequest
$2,8PL I I(ioe., aboiun @Hr2a Qurbe rhd n tamf)lulpida em.g, &dodt2 3.
$1.1 binl aidemnce procuarededmi3 (| AR)h finnndiesgar ch an
devel opment funding for the program.

The Nawyw2021 budget ssulhmi psiocnuresneinmaticest of th
class boat at $14,393.4i mi4¢damnddalcilrigds 0ABo8t $1¢-
million (i.e., about $6. @sBiellitdte) Wierr ad ds tdse sfi agrn
recurring engineeriQagl dDAaNRKRE) ( Icto sNtasv yd oron dh®t and
budgetary practice to incorporate the DD/ NRE cos¢s
procurement cost ofExudeicnbgst st feohi pliansstnhé hel as$ i
construction c¢ &8t 3Bf5.t7heniflilr otn hi.e.i,s about $8. .

recefiovnedd27.8 million (i.eear adBuftu$Bi Pg.bipTolsae ddag v
FY2021 rbeuqdugeestt s $2,891.5 million in procurement
million (i.e., about $5.3 billion)’'stint gplrocur emer

estimated prdc $rlemamwitds. ctosntiblel iroenquest23. in FY2022

The Navy wants to prolase bbat sec’sWEDC24 umbha Na
budget submispirow uestmidmaotfe st htihse boat at $9, 326. 1

bil |l i o#) airn dthled @ddaspy oposed FRYUltkXL sb ubdlg elt2 3r. 2 mi | |
AP fumhdi nghecCalssmipif@agwhamh $1,028.0 million (i. ¢
for the second boat and $95.2 million is for the

The Nawywldb@2get ssbhmmasieesntdéde total-shipcuot ament
at ®BBHOPlLi opean dbkehars.

Issues f offorCOmlye elsiaas s ipmolguéden t he f ol l owi ng:

T the—dutedk t he-1€0¥I1 Duati on, dreatr/hnfiucnadli ncghal | enge
rel asedefs a delay in designinglarsd building t
boathi olml d put ats rmaibsk ittlye tdavhyave t he boat r e
schedul ed deterrent patrol in 2031, when it |
rtei ri nglsdDdBiSB N ;

T whether the Navy has accurately priced the w
Columbiasms progltam in FY202

T the risk of cost growth in the program;

T the potenti al i-mpasts pfoghemCohufmbhndi ng that
avail abINeaanfyorpr ograms, includingaatdher shipbu

T potentialbbaseadaulbalrli ahges o fclbausisl doionag sb catnhd Co |
Vi rgdlnasas att a(ckS Esu)btmae i neme t i me.
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( OUUOEUEUDOO
This report provides background information and

Columbips ®gaamrogram to desigmehbandnd itsuiilcd md scli d s
submarines (SSBNSg duwr mrermpth gfcGingit eh &c N alBh$eB N s .

Navy has identclfaes prhegrComtuendipmhieo Natvvy pr ogr am.
wants to pr ocurcel atshse bfoiarTshte nQbE YN Ims ed FY2021 bu
requests $2,891.5 million in procurement fundi nc¢
funding, and $397.3 million he peogam@mh and deve
The program poses a humber of fMDerdisngnand haver si
Congr ess nCaokleustoboians 4 hgeo wigd asnubst antially affect U
capabilities and funding requiri@amebiaase.and the |

For an owhersitewtefgitt and btuhfsp ¢ uab yaascso mtmaxgtr airfmm  w
ot her Navy shipbuil di ng QRS gReapnmosr thhaRyly3bZecoacto,e si der
StrucentdurSehiaobui l ding Plans: Baclhgr Roma.l and' Rosiu &

This reportCdlocrmikiasss ogps odhpedamviynghppogi doh. Anot he
CRS r-e@RS tReportU.BSLSB3BGAM0Vegi c Nucl ear Forces: Bac
and [sdyedmy—dFrscWe€&€bbsumbimas cahasd ement of future
nucl ear forces i n t haer ntso nmoedxetr noi fz ast hroantc eegf itf co o tht usc | ae
agresesment

| EEOI UOUOE

48626w- EYaw22! -UwbOwe&l 01 UEO
 PDUUDOOWOIT w22! - U

The. S. oNaewryat es tshurbarmea—+hi incelb@veem e d attack submarine
nuclpwarered cruise missiamd pobvmaridndal ( SSENL) mi s
submarine!dheSSBNs) and -B1E&bMs oar e hmpwa rtiheatty poefr f or |
peacetime andWheyide motsst¢dmMsy nucl ear weapons.

11n the designations SSN, SSGN, and SSBN, the SS stands for submarine, N stands fepowelear (meaning the

ship is powered by a nuclear react@)stands for guided missile (such as a cruise mis8ilejands for ballistic

mi ssil e. AsNs’h oiwm DFN,t h3Sl GBS, Navyg subdmash&sEid nuclgeowered Other navies
operate nonnuclear powered submarines, which are powered by energy sources such as dies@laigmesr i ne’ s
use of nuclear or nowiclear power as its energy source is not an indication of whether it is armed with nuclear
weapons—a nucleaipowered submarine cadack nuclear weapons, and a naolearpowered submarine can be armed
with nuclear weapons.

2For more on t ll&SGNg se@RSRepdrERL32418\avy Virginia (SSN'74) Class Attack
Submarine Procurement: Background and Issues for Congdrg$3onald O'RourkeandCRS Report RS2100Ravy
Trident Submarine Conversion (SSGN) Program: Background and Issues for CobgrRsmald O'Rourke

SThe Navy’'s nonstrameginicnguallleascf welh@onsrvice'-=s nuclear wea
launched ballistienissiles (SLBMs)}-were removed from Navy surface ships and submarines under a unilateral U.S.

nuclear initiative announced by President George H. W. Bush in September 1991. The initiative reserved a right to

rearm SSNs with nuclearmed cruise missiles abme point in the future should conditions warrant.

Congressional Research Service 1
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Th SSBNs,pémf comt amispoiddo dltiraeaecdgi c.nlfol parf demer
this mid&lsianeg 8§86EBed-l wunbhsdbmafinstic missiles |
| arger,andngengmi ssiles armed with multiple nuclear

from-diaarngeet er vertical | aunch tube*ThESBNast ed i n t
basic mission is to remasaom detdtdenaanuséaawi aht at
Uni t edbyStaanocetsher country by demonstrating to oth
assuresdstgdkendcapabilieysymeami hgracauryi mgbbut

nuclaegamack.

y SW8IBINeh are someti mes‘boenéfresremd &@me ilnd@raonfal tlly
strategi c ndtcr fewsdi, cdhe tael rsroelmia s & Idour dcees, e lroarmae t | n e
Imisstsiicd es (| -CBMe dr aamoglegl lmoadber s. At any given
'NaB8¥BNs are conducting nuclear dseterrent pat
) repor &8Nuoenl etahre P2o0slt ur el Rasedwo 0 NBBaptreusar y 2,
fall owi ng

Z
QD
PQO WM< OV VWO O

Ballistic missile submarines are the most survivable leg of the triad. When on patrol,
SSBNs are, at present, virtually undetectable, and there are no knowternearedible
threats to the survivability of the SSBN force. Nevertbglave will continue to hedge
against the possibility that advances in-aatbmarine warfare could make the SSBN force
less survivable in the futufe.

"UUUT OB uOE B2 2! - U

rentl y-72er atl esssdeliety) APHdigoh e( DSOBN s ar e

l ed Trident SSBNsTrirdb&8tmpMsy Tri dent s

ur-FeYwl 9a9mHiFtyd O &d s4elrvadltyeveirre 1d%e8& i gned
and buil't y 'BEbeaetnl cDBoami BDsvi si on (GD/ EB) of (
PoinTheRl were origiwalhry seevigredi ves dQ0t were
year service | iavpepsr,o xciomastaesitypé@lgdopé&paatvabedskby an
approxédynamiddiyf e nucl ear refueling overhaul, call
(ERO). The nuclear refueling over haul includes &
the ship thatnusl epat 'refatekdngo the

The Wweatsoriginallcy dasrgesfRdatSe’'8d08l BODf or
compl yilhgBuws stithmat egi ¢ nuti eatf airrmsSLBdvh tlraaulnc h t uk
each boat have been deacbifv&iLBMs thoeeycicmag EtachO

The Navy cur
commonly cal
Thewere proc
b
e

4 SSBNSs, like other Navy submarines, are also equipped with horizontal torpedo tubes in the bow for firing torpedoes
or other torpedeized weapons.

5 This informal namés a reference to the large bodmat would be made by the detonation of an SLBM nuclear
warhead.

6 Department of Defensdluclear Posture Revie018 released February 2, 2018, pp-48t

7 A total of 18 Ohieclass SSBNs were procured in FY197%1991. The ships entered service in 19997.The first

eight boats in the class were originally armed with Triden#l €1 BMs; the final ten were armed with larger and
morecapable TridentlI BB SLBMs. The Clinton Administration’s 1994 Nucl
recommended a strategic nualdorce for the START Il strategic nuclear arms reduction treaty that included 14 Ohio
class SSBNs, all armed with-Bs. This recommendation prompted interest in the idea of converting the first four Ohio
class boats (SSBNs 72®9) into SSGNs, so as taake good use of the 20 years of potential operational life

remaining in these four boats, and to bolster the U.S. SSN fleet. The first 4¢l@sdoats were converted into

SSGNs in 20022008, and the next four (SSBNs #383) were backfitted with 3 SLBMs in 20002005, producing

the current force of 14 Ohidass SSBNs, all of which are armed witktb[5LBMs. For more on the SSGN conversion
program, se€RS Report RS2100Wavy Trident Submarine Convemsi¢SSGN) Program: Background and Issues for
Congressby Ronald O'Rourke

Congressional Research Service 2
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Ei ght of -ctlhaes s14SSEWNso are homeported atsiBangor, W
are homeportedcéabdkhieh gs oB8ydlai &G, rmegt. Navy ships,
operated by singbdeecopwsat dldvhy S&EBNernating crev
Gold crews) so as to maximize the percentage of

Figure 1.0Ohio (SSBN -726) Class SSBN
With the hatches to some of its SLBMunch tubes open

e

Source: U.S. Navy photograph.

The first -ofagheSIENEDOH{ WSHBN reaygbatheeenmdcef i f.
2072The remai niemagebhd@sdwdDf |l their service |lives at a
yenhereaftelrtf,eawihtihng htehel4end4d®f its service |ife

The Navy has initiated a programbt8LBB$urbi sh ar
about.A20¢€oO6l-aulmbssa SSBNs begilmstso broamapglsad en- QHi3d, r e
5s carried -byasetboang Whib be-ctlrasrms fbeorartesd t 0o ne
Col umbiass boats wildl continue-5tsoume i Oy mdd uwi 210 4
which time atreketD be replaced by a successor SLB

I ncl thei lOhito class, the Navy has operated four <c
summari zi ng t heAspepefnoduirx cAl asses, see

4626 w" OOxOWEODBEOE WUT T w-1T bpwa* w22 -

As one expr-ssécompeorfatli. ®&n on nucl ear weapon matt
War hlé&lKsf obur Va&hgsasr 8SBNs, whichl@a®eredckecaircy
Tri de#t SLBMBr,evainobess cdfasUK SSBNs s-gmhkeantyooaarri
U.S. SIBMsUK plans t o r ecpllaascse btohaet sf owirt hvatnhgrueag do
Dr e adncoluagshgg € n e rSatBiNbsne a d ncoluagshst bbat eqar pped with

mi ssile |l aunch tubes, but ccaurrrye-BetiLhBRMpl amst cal |
ot her four tubes nofThkelUmgpraeibdiavbege sSeB8MBIi cal as

8 Although the SLBMs on UK SSBNs are U-i8ade, the nuclear warheads on the missiles are of UK design and
manufacture.

Congressional Research Service 3
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the United Kirreadaodsfgdrtp rtohaes aimt has over the year
UK submarinef or ogdadimsi cAmpgle nddiisxc uBssi on, see
2UEOEUDPOI w" oouubrewbbOw( OEUUUU

Uu. s Navy submari nes—Gaemerkadi’'lBty aatmitcwwo Bolait p yod rvd s
( GD/ EB) of Gr ot on, CT, and Quons e'tNeRvpiomntt, RI , an
News Shipbuilding (HI'l / NNS), of rNewphoer tonNeywst,woVA
shipyards in the counpowecapdabhépsf KGDI/I E®i bgi hdc
only, while HII/ NNSvearlesdo abiuriclrdasf tn uccalrerairer s and i
t ypessuroffaclehe htivwes .yamrdekes joumrnedryt bywaddi agt Hickgi ni a
subma%¥ i nes.

I n addition to GD/ EB and HI I/ NNS, t hheu nsdu bendasr i n e
obupplier firms, as well as | aboratories and r e:¢
tomaterial procured from supplier firms for the
source suppl-propul Foonnuempament suppliers, an a
work is'stme-gbNweayedcainricermfconmnathructi on prog

Much of the design and engineering portion of ¢t
resident at GD/ EB. Smal |l erd psoormei oonfs tahree croenspiodneennt

" OO U QE@ENNA UE O

- EYAAw3 Oxw/ UPOUPUaw/ UOT UEO

Navy officials havE8ept a2ndbld3r ctohnastiasttheers 1oy rusmidpm @aen i
the 'Slavgp priority program, and thafNavshi s means,

perspectivec!|l a e yWwrdddg mduimad eldgt evyemed fatt t he exper
funding for otther Navy progr ams.

9 For more on the arrangement for jointly building Virgielass boats, s€eRS Report RL32418\avy Virginia (SSN
774) Class Attack Submarine Procurement: Background and Issues for CohgrBsmald O'Rourke

10 For more on this program, s€RS Report RS20648lavy Ford (CVN78) Class Aircraft Carrier Program:
Background and Issues for Congrelsg Ronald O'Rourkédn terms of work provided to nuclearopulsion
component suppliers, a carinuclear propulsion plant is roughly equivalent to five submarine propulsion plants.

11 0On September 18, 2013, Admiral Jonathan Greenert;@héaf of Naval Operations, testified that the Columbia

class program “is the t (SmterpentiofAdniral yongthanoGgeerermU.8. dNavy, Ctiee Navy . ”
of Naval Operations, Before the House Armed Services Committee on Planning for Sequestration in FY 2014 and

Perspectives of the Military Services on the Strategic Choices and Management Reviemp8ef8, 2013, p. 10.)

Navy officials since then have reiterated this statement on numerous occasions. At a September 12, 2013, hearing

before the Seapower and Projection Forces subcommittee of the House Armed Services Committee on undersea

warfare, a Nay official stated the following:

The CNO has stated, his number one priority as the chief of Naval operations—sunstrategic

deterrent—our nuclear strategic deterrent. That will trump all other vitally important requirements

within our Navy, butit her e’ s only one thing that —we do with our sh
are committed to sustaining a two ocean national strategic deterrent that protects our homeland

from nuclear attack, from other major war aggression and also access and extendsut émter

our allies.

(Transcript of hearing. (Spoken remarks of Rear Admiral Richard Breckenridge. The other witness
at the hearing was Rear Admiral David Johnson.)

Congressional Research Service 4
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/| UOT UEQuw- EOI
Until, ZXhEkambiass waowgkmomwn as the Ohio repl aceme

SSBN( Xlanmamdy boats in the class wererreferred to
SSBNsSome budget documents continue to use these

/ UOT UEOQw. UPT POWEOEwW, POI UUOOI U
Foirnf or mat@dleumbiasas '§progirgimn anddpmielnadtxomCes, see

Y N

/ OEOOI Ew/ UOE U UE i @Bw BIEIOBbI

/| OEOOI Ew/ UOEUUIOO Iwdil wo UEOUDUA
Navy plans calClol fueod ia@srst cbuoraetpy at2 t he current f ot
class SSBH$nihg ¢kxep planned procuremehe quantit)
foll owing:

T Temper ati o-rmdarSiSSBNsboats not encumbered by | e

act+ame needed to meet strategic nuclear det ¢
a certaoh B88BNsrat sea at any given moment.

T FourO®Okied as swebrmemad ded tthe meagtui rement f or 10
operati bealaubeat during the middle years of t
three andcdesomeumecef onppbneabibanhal mameahy gi ve
on account of being in the midst of | engthy |
ot her extended maintenance actions.

T Twel(rveet her)Cob h amb jads swiblolatbe needed to meet the
requirement for 10 operaveomh&Lbl hedff & because
cl ass whatch will not include a nuclear refue
(abtowywear s) than the midli-dleags fluecdti :ng( whriea hh a
requi rfeoyaebaorust from contract a&wargd tth@atdel i very
ont w@©ol umbias s( rbactanteh ro¢ & a 0 nfed)u rrwe 4 | be in
the midst of omi bltihfeeg @ewdremaiedds neanynt enance ac
given moment duri ndgotl uenbnaisdsd |F& fyee acrysc loef. t he

The TAdmpni &t rNautciloermr PoPRYUYUr ¢ eRewisewd (M February
the f alTlhewiCOd kEMBalsAs program will deliver a minin
the current OHI O fleet and is desi''§fTnheed utsoe porfovi c
t he “wné md mum ¢ dratteeanrc eb e v i g waplo sAsgitt phitalie r equi r ed

121n the designation SSBN(X), the (X) meant that the design of the boat had not yet feeeinee.

BFor additional di scussion, see “Navy Responds to Debate O
2013, accessed July 26, 2013htip://navylive.dodlive.mil201305/16/navy-responddo-debateoverthe-size of-the-
ssbnaforce/, and Richard Breckenridge, “SSBN Force Level Requiren

Live, July 19, 2013, accessed July 2613, athttp://navylive.dodlive.mi201307/9/ssbnforcelevelrequirements
its-simply-a-matterof-geography/

14 Departmenbf DefenseNuclear Posture Review 201&leased February 2, 2018, p. 49. A similar statement (which

di ffers only in saying “ COLUMBclIlAa spsr opgrroagn”a m”a)t haeprp et ahrasn o'nC QoL.
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number ofclCodsumbdats might at some point be incr
boadt s

11 OEUPOOWI BE@OIT Ew/ U OE WO uGBEM0 uwoiEMIERMIuK

%OUEN YI Ow& OE QuuE-OIERUW'EEFAUOT w%OUET wl YKk w/ OEO
The NMawwi stlierwvge If ogrocad , which the Navy released o
achieving and mai nt,aiimign gadaonfg ecith b itGdids s, p s

ballistic mis§dhceledwallb mpolddmedmdfa o Wowat s was deter
the calcul ations des.crThbeesde icna ltchuel aptrieovni so,u sw hsieccht i
specialized mission psetrifdtriengi SaS@B Nisdreqea | yded ep areatce
the calcul ations thddr-tédweelNaggyalus efsornt ot et etr hmeé m e
make up the Navy.

The NawheabDdpart mebOPsohcbhPbelk®&d9e h@ave been wo C

rkin
Naviycw evel goal to rspplmand htehe onwrl ruesriton3 ®F t hi s
release of its remuddlsayed CrommpRald®esd hyptveb hreee6 | at e
2020, Secretary of Defense tMmeWwyv s plearvceplr ogvoiad e, d ¢
whik@alls BattThi Fondew viedtraded 51 f or achi eving a

than 500 manned and unmanned ships by® 2045, incl

I n outlining some 020#465eg HepairldidfnBatspeciFbyceE
mi ssil e subnePriensess rietp oirstcsh nodhe DViir KkNawvwy devel op Ba
Forcesekedgidost t hat the work has focused on detern
bal listi carmimned,Badrsd btmMFaotmoagh 2r0gldés wh g -l fe@red e

gohbr Codluambs aboat s.

/| OEOOUEGHUUI 01 OUw2ET T EUOI

Thdavy wants to proclrsst beafti i 9t FEQRIORmbi a he sec
the remainihgoiaé® pér ayeat ef oo nJndve2r0 2t6h it sh rsocuhgehd u-l Y
Na wy o jtehcattisetaldé boat , wloiud it blro alte) 8, ve hed siemw ol d20 2

FY2n3 and the remaining 10 a3t har owgl® FRM2t0edne per

bamig del i veBed hiandwb¥wZaliz undergo substanti al testi
havi ngeatdybtor nttspdtirclt idret203 k.

Under this schedul e, and gicVears splbaomanted rtehtei rNeameyr
that Nheof&6B would3d bdadIsiFive2 02B2 022 bddadt §oiansFY20
i n FY¥YRYZBW36 and 10 -FbYo2a0t4sO ,i na nHY 20h3e7n i ncrease baclk
FY2041 and 12 YAdat Naiviy BY2ZAQ@43. t hat t hnegertehduct i ol
perkFY20RBY20i4sl acceptable in terms of meeting stra
requirements, because during these years, al/l 1]
(i .e., none of them wil/| bhea uil n) .t hTeh emiNdasvty ocafc kan ol we
that there is some risk in having the SSBN force

BsSee, for exampl e, Mar ¢ SondiderBaymg More THdmah2 ColukhbGtadst Someday C
S u b ma r Deferese DallyApril 12, 2018: 23.

16 For more on the 355hip forcelevel goal, Battle Force 2045, and the process that the Navy uses to determine force
level goals for all the other types of shipatmake up the Navy, s&RS Report RL3266%avy Force Structure and
Shipbuilding Plans: Background and Issues for Congregdfonald O'Rourke

17 Source: U.S. NavyReport to Congress on the Annliaing-Range Plan for Construction of Naval Vessels for Fiscal
Year 2019 February 2018, Tables ABthrough A34 on p. 12.
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margin for absorbing an unforeseen event that mi
l engthy maintenance action.

Thepredgtma chi mum llleM¥ | beasdrtishh@r e & 2 eldlr tbhaooat s (provi di n
somed di tmaao mgadnb sfoorrbi ng an unforeseen event that mi
unscheduled and I enhgbhyamaéehéeéeabinoml dargneadout one
procurement dates of boats 2 through 12 in the g
program would be procured in FY2023 rather than
be procured in FY2025 r atnheenrt itnhga nt hH Ys2 0o2p6t,i ocann dc osuc
Nawvsy pl an for funding the procurement of other N
FY20RY2025.

" OOUOE D Bl (e U w
The CokumbsadEsg@amrisgedy ei ncl udes 16 SLBM tubes,
24 SLBM tubes (of whBWMb) 20w&a@bis o AARBMNswEegh ftolre SL
Columbiadaes i ggne wiecarBMu b es t hah aelksd g@hiso | arger t han
Ohicd assidesiegms of submeheg€drtttmbphdesmgnt | i ke

Ohicd ass desi glne btefeorlearigestwiddbnead i Sfeateevse.r bui |t
additional background-cilacer méppemdowsePhe Col umbi

Figure 2.Columbia (SSBN -826) Class SSBN
Artistds rendering

Source: Il | ustrati on acc o miSNawinkan$§.4BDantvact tbr io.Collmbiactassr , 0
NuclearMissileSubmarines 6 Def ense News, N o v e thdimage cbedits iRt@tReU.S A capt i on
Navy.
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Figure 3.Columbia (SSBN-826) Class SSBN
Notional cutaway illustration

Source:Det ai | of sOHIQIReplaeemene Rrdgrarh $ystein Déscriptiod i n Navy briefing or
Columbiaclassprogrampresented by Captain \illiam J. Broughar®Program Managesf PMS 397 (i.e., Project

Manager Shipbuilding, Office Code 397, the office forGbkimbiaclass progran at the Sea, Air, and Space

Symposium, April 8, 2014, posted at InsideDefense . @uscription required), April 9, 2014.

Current U.S. andCdJKu mdiaan dc ItaaBed elUaKdoncol usgiB N t o

usemiassil e cdarmmparninmante section of t h-eotblheat with
same genéedal meed i @dr leiaemcoluagshss SSBNs are to each
ei gt SMBMs, or half the number to be carried by
the CMC will accommmvaelalkegroanwi dif ffbeehaoaadi ng f or
of @M@ including a | arge®@ortion of the initial
3PTTUOwW2ET T EUOT wi OUw#1 UPT OPOT WEOEW! UPOEwW+1 EEU
The schedule for desiCohiumg idasdt baund dhanvgi ntghei tl eraed

schedul ed first det emar gmnotr paabtsroorlb iinng 2uOn3flo rheasse elni t
technical chalé¢leages daslsaiywnidn ndgesi gning and bui l
could put dg abislki ttyhet Nalvayve t he boat ready for
2031,i whies to depl oy i n t kecel apslsalc®e® Bofi ¢ hhten €9 g sitn r
| eadsbdasi gn and cboaast beeni anpschedplaé feature
with ths miagdr aomiority) for sneevnetr atli nyee aarnsd aMutcehn
that the Navy devotes to the program is focused
t o t he’sl ecaodn sbtorautct i on schedule, so as to ensure
significant del ay.

/ UOT UEBUDUPOOW" OUUD
Esti mates of coar ac gadusiicttntieea,s e ar c h a nado gdteuvse | o p me r
procurcomdaot t he |Qoslsumbriogram i nclude the foll owi

18 Statement of Rear Admiral Stephen Johnson, USN, Director, Strategic Systems Programs, Before the Subcommittee
on Strategic Forces tiie Senate Armed Services Committee [on] FY2011 Strategic Sys¥ard) 17, 2010p. 6

whi ch st at e sTha HE Replatementprogrgms in¢ludes the development of a common missile
compartment that will support both the OHIO Class Replacearehthe successor to the UK Vanguard Class

19 See Government Accountability OfficBefense Acquisitions[:] Assessments of Selected Weapon Pro@@a@s

10-388SP, March 2010, p. 152; Government Accountability Offlefense Acquisitions[:] AssessmentSefected

Weapon Programs5A0-11-233SP, March 2011, p.14%3;am La Gr one and Richard Scott, “Det
and UK Wait on Next Stdpanefder NAS B NMiyRelR pa&ld)ynomtasd , ”
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T The Nawwlb@2get submissionueemematesst heftota
thesHi2p cl| 8bs | At o-péad. dokehar s .

T The Nawyg kOl 7 e dthiematoeadh! procC€Cwl esirmbmta cost of
class proPrt @m. 2 -pe &t i daol i ar §hemeseé dreclpr ogr am
and devel oplm@3e 0t bcidsg/te aant ddol Lt Aes, for a tot al
(research apbpdevet emenen} cost -yoefar$122.3 bill
dol ¥ar s.

T The Nawyanausarof 20tllve eprtd anartement cost of the
t hGol umbhias s ialtl i$Bnmi mM286dbrAsdal | ars, not includ
billion dollars in additional cost for plans
procurement cost of ships 2 ¢dwebough 12 in th
constant F%2017 doll ars.

T AJune GbW20ment AccoundAddp ielpiotr y dLAdslsdectsa d g
maj or DOD weapon acdtuhiasti ttihoen epsrtoigmaatnmesd stt catt ael
acqui(sdagvielnopment mlosds Quoflowdmdliedaane np ) ogr am
asJaoafl y wag14® 9.8®Mi | (ab®MBObi | | i on) in constant
FY2@ol |l ars $13 neddbdlAadbddbi$ | i on) in research
and devel op 8%ln,t5 Go%olskZsb@®dt 63 | i on) i n
procurenent costs.

he oeelsaviehnat retesnicimaded rfbors i e ®UBEIMs so as t o ex:
heir serawio2u@®4d | i ves to

A e oA~

%ODUUUOw! OEVWEOE W21 EOOEwW! OEUwW/ UBEUUI O1 BUOw" duul
e

Th Maww2021 budget submission estimates the pr
class boat at $14,39BIl Ai omny)éanmnddlelner s, aibmaltudilna
million (i.e., about $6.0 billion) in-costs for
recurring engineering (DD/ NRE) costs for the Col
budgetarg pnactpoeate the DD/ NRE costs for a neyv
procurement cost of the first ship in-one cl ass.
construction cost of the first ship is $8,385.7

20 Source: Navy briefing to CRS and CB@ the Columbiec | ass program, August 1, 2017. The
budget submission, submitted in February 2018, estimates the total procurement cost of 12 @tdsmbizats at
$109.0 billion in theryear dollars.

21 Columbia Class MS [Milestone] B, Congsional Notification January 6, 2017, p. The Navy in February 2010

preliminarily estimated the procurement cost of each Colutibiss boat at $6 billion to $7 billion in FY2010 dollars.

(Source: U.S. NavyReport to Congress on Annual LeRginge Plarfor Construction of Naval Vessels for FY 2011

February 2010, p. 20B5ollowing theColumbiaclass programs December 9, 2010, Mi |l estone A |
meeting (sedppendix C), DOD issued an Acquisition Decision Memorandum (ADM) that, among other things,

established a target average unit procurement cost for btramugh12 in the program of $4.9 billion in constant

FY2010 dollars(Christople r J. Castel l i, “DOD: New Nucl ear Subs Wil Cos
Inside the NavyFebruary 21,20t E 1| ai ne M. Gr o s s ma nArmet] Vesstl torlUse AttheksS . Nucl ear
Submar i ne ToklahSeauritydNgwswird-ebruary 24,20t ason Sher man, “ Navy Working
Billion From Ohi o IigidegthedNavgeabeuary 28,R0lbgream| so Chri stopher J. Ca

Put s “Cxohsotul dPr essur e On Mbgide the N&edgy , 8041). Pr ogr a ms

22 Government Accountability Officdefense AquisitionsAnnualAssessmefif Drive to Deliver Capabilities Faster
Increases Importance of Program Knowledge and Consistent Data for OveGiyBt20-439, June 2020, p. 137.
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The Navy wants to praduuarses thloeats @ mosidFX@dILulmblihae Na
budget submission estimates the procurement cost
billio#fy)airn diohdmr s.

x] UEUPOOQWEOEwW2UxxOUUwm. 62 Aw" OUU
ThevWaas of Januwahyey 2027 aget amauaeal operation anc

each Columbia class Boat at $119 million per yeec
-EUDPOOEGW?2 ERI#T Ul Udpd DE# waUOE

The Nat iBarsald Ped e(rNBRE) fFwshd’'si b ub@@2t separate f
Navsy shipbuilding accoumnodwnhfahmnadtdgnfoantdhexeouns
of new. WMABNsr €Cangd ey riigwh@ih4 y thesil gigom o f
financnisaullayt e ot her Navy sphpbpbadidmdd entgt tphreogr ams f
Columbiasms program, and to feinmdobmeapgeotiuBempnonti of
Columbiams boats '§rbmdgetopateb®@Dfr'wambadgegetNavy

I n more recent years, the st(altOutle. S@G.4 a2b2e8an)i ng
amendedthe Y&EBP&EJddi ti onal function of acting as
speci al acquisition autrheoduattii regsh et tmeatrcgti sntv eot he pc
Columbiass boats angowtehed Nahovyysnyfdcl ear, aircraft
submarines) . For additional bapbendiind i nformat.i
(OUITUEUI EwsOUIl UxUBPUI w/ OEQuwmp( $/ A

The Nawgwder a phaegitatedl|l En tpd EHposi [Ewil IBdod ras(sl EP) ,
boatjointly &t/ GNSEBwamhth gdooisnbg GO/ TEhBee IWOR kwa s
previously called the SubmaAbBnpdalhtiisbipd dnBuitlhde Nt
is also proposing to adjuxt atstse aditwicki s banfa r w amrek

(in which boats EB eanjdoikHislo/yNNS)ti | HI1 lat NKEG®/ woul d r e
| arger sfhiaaraels eovhbitkhef or tamti prlo@s ame®* @i ved in th

23 Columbia Class MS [Milestone] Bongressional NotificatignJanuary 6, 2017, p. 1.

24 For more on the arrangement for jointly building Virgislass boats, s68RS Report RL32418\avy Virginia
(SSN774) Class Attack Submarine ProcuremndBackground and Issues for Congresg Ronald O'Rourke

%Key elements of the Navy’'s proposed plan include the foll.
» GDI/EB is to be the prime contractor for designing and building Colweiass boats;
» HII/NNS is to be a subcontractor foesigning and building Columbielass boats;

» GDI/EB is to build certain parts of each Columbiass boat-parts that are more or less analogous to the
parts that GD/EB builds for each Virginidass attack submarine;

*  HII/NNS is to build certain other piarof each Columbialass boat-parts that are more or less analogous to
the parts that HII/NNS builds for each Virginitass attack submarine;

* GDI/EB is to perform the final assembly on all 12 Colurtiass boats;

» as aresult of the three previousmisj the Navy estimates that GD/EB would receive an estimatee/8%86
of the shipyard work building Columbiglass boats, and HII/NNS would receive 22%%;

» GD/EB is to continue as prime contractor for the Virgidliass program, but to help balance prgjected
submarineconstruction workloads at GD/EB and HII/NNS, the division of work between the two yards for
building Virginia-class boats is to be adjusted so that HII/NNS would perform the final assembly on a greater
number of Virginiaclass boats theit would have under a continuation of the current Virgoigss division
of work (in which final assemblies are divided more or less evenly between the two shipyards); as a

Congressional Research Service 10



Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program

"OU@UUw(OE‘OUDYiw%hbwm%DU%@w3©@MﬂE§@U

The Na&svyasDbD-pbu i ncentciowmdtrdaecmr ¢ €CPl &)t he first t wc
c | arshse. contract includes a single option for bot
bl ock bu%evceomn ttrhaocutg, h bteh ep rsolciuprse darien tda ffering fi s
and FYR&OQawisteh regard to the second ship, the op
sh'Bpadvance pr oncduirnegmeanntd (tAPe) Nawy technically is
to conticoonshguwittbn dfeytoma yvehca(hndlfseﬁ'ulumrﬂ@d with |
that ship is authori {ead ioppP¥2U2 4 ogpd vii wireld i i grdi
shtp.

%8 | Y8 Y1 kw" 6 @EWRME 6 # WEOEwW/ UOEUUI O OUwnUOEDC

Tablseh omwvS2BF Y 2%f undi ngofl arobtames pmaogmr atkhe Navy
FY2020 budget submission.

%81 Y| uw/ UOEUUI 01 OUw»UOEDPOT w1l @UI UU
Thfeirst «€o0lbombdi ehas received $6, 227i.8 geibdrn on (i
AP fundi ng¢. pTrhoep oNsaevdy FY2021 bu dget reqguests $2, 8

funding, and the remaining $5,274.2 million (1i.¢€

needed t o c osmptloettael tehset ibnosatte df psdduBe@medAt mcbl i on
reqguested in FYRe2RXNasgpygdphprd2 BY¥R26Qgdedbusgel, 123.
mi |l | adwaineme pAEtundmagt f 6rcltanses porlougmbaina, of whi ¢
million (i.e., about $1.0 billion) is for the se
Ssubsequent boats in the program.

consequence, HII/NNS would receive a greater share of the total work in biidigia-class boats than it
would have under a continuation of the current division of work.

See Julia Bergman, “Congressmen Visit EB A Day After 1t 1Is
P r o g rThenday (New LondonMarch 29, 2016; SydneyB.r eedber g Jr ., “ Ohi o Repl acement
For E| e c Breaking D&Bemset Mar ch 29, 2016 ; Robert Mc Cabe, “Newport N

Virginia-Cl ass Submar i ne \rgrian-Rilet (Nevgsrt Neves)M&ch @w2016; Valerie Insinna,
“GD Electric Boat Chosen To T a kDeferlsebmityMareh 30e2016:6Bf Hughhi o Repl ac

Lessig, “Navy: Mor e Submari ne Waolilithry.cOm Mdrah 80, 2016; Léke wpor t Ne ws
Hudson,” Wo r k oGlass@®kplacement Will Be 8D Split Between GDEB, HIN N S [nside the NavyApril 4,
2016. See also Richard R. Bur gess, “Submarine Admiral s: U

F | e Bdapovwerduly 8, 2016. Sedso Statement of the Honorable Sean J. Stackley, Assistant Secretary of the Navy
(Research, Development and Acquisition), and Vice Admiral Joseph P. Mulloy, Deputy Chief of Naval Operations for
Integration of Capabilities and Resources, and Lieutenantr@edRebert S. Walsh, Deputy Commandant, Combat
Development and Integration & Commanding General, Marine Corps Combat Development Command, before the
Subcommittee on Seapower and Projection Forces of the House Armed Services Committee on Department of the
Navy Seapower and Projection Forces Cdfias, February 25, 2016, p. 12.

26 For more on block buy contracting, €BS Report R41909/ultiyear Procurement (MYP) and Block Buy
Contracting in Defense Acqitisn: Background and Issues for Congrelg Ronald O'Rourke

27 Source: Telephone discussion with Navy Office of Legislative Affairs, June 24, 2020.
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Table 1. Columbia -Class Program Funding
(Millions of thenyear dollars, rounded to nearest tenth; totals may not add due to rounding)

FY2l  FY22  FY23  FY24  FY25
(eq)  (proj)  (proj.)  (proj.)  (proj.)

Department of Defense (DOD) funding
Research and development (R&D ) funding

PE0603570Nline 047)Project 3219 80.1 60.1 56.8 54.4 44.4

PE0603595Nline 052)Project 3220 317.2 195.8 103.8 117.6 118.2

Subtotal R&D funding 397.3 255.9 160.6 172.0 162.6
Procurement funding

Procurement 2,891.5 2,767.7 2,506.5 2,992.8 3,347.8

Advancerocurement (AP) 1,123.2 1,229.0 1,643.7 2,211.2 2,760.2

Subtotal procurement funding 4,014.7 3,996.7 4,150.2 5,204.1 6,107.9
TOTAL R&D and procurement 4,412.0 4,252.6 4,310.8 5,376.1 6,270.5

Department of Energy (DOE) funding

Naval Reactor Columbiaclass reactor systems 64.7 55.0 53.9 52.9 45.6
development

Source: Table prepared by CRS based Havyand Department of EnerdgyY2®1 budgetsubmissioa

Notes: PE means Program Element, that is, a research and development line item. A Program Element may
include several project®E0603570N/Project 3219 isthe SSBN(X) reactor plant project within the PE for
Advanced Nuclear Power Systen®E0603595N/Project 3220 isthe SeaBased Strategic Deterrent (SBSD)
Advanced Submarine System Development project within the PBliay Replacement

Ve Ve

(UUUI Uwi OUw" 00T Ul UuU

/ OUI OUPEOQwW( OXxEEUwWOI w" OOUDPOUDPOT wii UOOU!

One issue for Congress tclhha c@adnlsandishap rpoogtreannt iiafl tihr
is funded for some portion of FY2021 by one or r
various ships that the Navy has requested for pr
affected by teae Nawvypbhbei ngf fEVM2021 by one or mor
class ballistic missile submarine.

"1Tw$RUI OEDOT w3T UOUT T w#1 ET OET UwhivOwliy!l YOw( OEC
"OEUUw/ UOT UEOD

As of October 1, 2020, DOD and deHewunfledet ak go\
Continuing Appropriations (HcR, / 623-139@fmd Ot he E x
October 1, 2020), a CR thatH. RxtvBaBBsp & shg eods ghthy Dteh:EE
House and Senate on September 22 and 30, 2020,
Presi dent on October 1, 2020.
Section. R23 88B-I5i2sl 6an anomaly (i.e., special I eg
permits twlhéedyak yebktYo2®@21 funding for the procurem
Col umbias s s ubAmagdidsaebwred o w, without this anomaly,
prohibited fromsdeirodgitbhit $ olmy ctnghemee@Risnt ard as easn di n
procurement quantities. As noted below, the Admi
Col umbasas program be includebDecemhefCR2620ending
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The sections below provide additional ddiscussior
class program.

YI UYDI b

As noted earlier, the Navy forhé&YRORd4ctliaGsosk e mhiie 3 t
boat, and this boaship ¢ontbrabiuidcdvemidrg tahe wiir
progNamCol-aulmbssa submarine was procured in FY2020
Columbiass programpreceiremdnadyARrefunding rathe
funding in FY2020.

As di sntouses efdul |y i n 2&CRest herpi CRaSe Wyepgoorgth almi st ar t s
(hew 83)meransi ng the initiation of new program eff
yeaanan i ncrease in procurement quansity for a p
procurqameritity in the priitodot wWear CRAS Raplpscoatidiys cus
di stinguish between procurement Namnd sbdvpaphaokl gr oc
progr ams.

As a result of such typical provisions, if the I
CRs, the Navy could be prevented during that par
FY2021 funding forfitrhset pG ®wlaxwumbeisreemma roif nd heunl ess
were to include an anomaly (i.e., a special || egi
Col umbiass program from the provisions. Conseque
first L€olwmhi ani ght not proceed as scheduled dur
could cause a delay in the effort to design and
Such a delay could have a silgmhieftiepatmiteni mpact, be
schedule fobudkediggi hgeadafadsstbo@aol amhli daving it
scheduled first strategic nuanaedriond etbesromréritngpatr
del ays. An FY2021 delay in wofhk atse dbeosnitgaararmsd nigL
CR coul d thus ¢soncphlalclaetneg et hoef Ndaevsyi gni ng and bui l
ready in time for its first scheduled strategic

11 xOUUI Ew EOPOPUUUEUDOOwWLI gUI U0wi GUw OOOEOa

I n early Septembaeart R&t20Ad mitniwsatsr ateiponm tread provi d
paper |isting anomalies that the Administration
t hr oude cmimd e®*T h2e0 2dlo.c ument | i sts two desired anomn
which oné¢ heoCo¢luands apr ogr am. Regarding the anome
Col umbiasms program, the document states:

28 CRS Report RL32663\avy Force Structure and Shighling Plans: Background and Issues for Congrdss
Ronald O'Rourke

PPoi nt pa pRR202EkCGontinutng Resolution (CR) Appropriations Issués un d at ePdliticoProst ed at

September 4, 2020, 23 pp. In discussing the docurRelitico Prost at es: “The Trump administrati
|l awmakers to grant greater flexibility for funding the Nav
Space Force in an upcoming stopgap fundi rsgordmomalies, That's ac
for a continuing resoluti on o bWhite HoussStekdrlgxibifyO'tr NEGWSLS . ” ( Connor

Space Force iStopgapFunding Politico Pro, September 4, 2020.) The document states on page 3 that the anomalies

i t lare seeded fdr a CR [extending] through+Dié c e mber 2020, wunl essbawdtBher wi se noted
Larter and Joe GouldBudgetDysfunctionThreatende | ays t o US Ragraym’ BeferGoNewsmb i a

September 3, 2020.
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[Bill] Language [in the CR] [i.e., an anomaly] is needed to provide the Department of
Defense (DOD) new start authority and authority to incremaley fund two ships in the
Columbiaclass submarine program using funding provided by the CR in the Shipbuilding
and Conversion, Navy account. Without the anomaly, DOD would be unable to begin
design and construction activities for these ships and thg Wauld be unable to meet
U.S. Strategic Command requiremetts.

I xUl OEl UwhiOwl Yl YOw/ Ul UUw1il xOUU
A September 1, 2020, press report about potenti e
programs that mentions the fialsangCowiutnbioat hcdra sha
shipbuilding programs states:

N

The Navy has created stability for the defense industrial base during the coronavirus
pandemic by awarding contracts early to create a plentiful backlog of work, and the

service’ s acquei gioteisain tc wiaemft s @i d ose that stabilit
fiscal year, which could kick off with a continui
“We just want to take the boldness and efficiency

last six months and ensure we inculcdi&t into our plans of actions going into the next

fiscal year. A continuing resolution is always disruptive to some degree, and so because

we’ ve been able to get ahead of contract awar ds
bandwidth to plan for andryt to minimize the disruption of a potential continuing

resolution, James Geurts told USNI News in a ph
Department of the Navy Gold Coast Small Business Procurement Event.

“The biggest ri sk deaurityt dnel wanhtd ensuterthatahle sttorgs e i s i n
push the Navy had over the last six months to create stability, which | believe we did
effectively, we don’t | ose that benefit going int

“Cash fl ow i s kenwging cdsomar aometitmes; being a bhallergieg
cust omer in the middle of a pandemic can be ver:
business leaders at the conference.

“ would say on the positive side, we are a cust
actual |l y, wertentaheadbrocantractiawards from where we were previously,

so that’'s in the $30 to $35 billion range. We’'re ;:
by more than a couple billion dollars compared to previous years. And sdalg goal

here is, get the work on contract so that you kno
that you can have that stability as you’re worKkin

having with workforce adjustments or COVID adjustments orkupp c hai n di srupti on.

Geurts said during the event that his strategy of awarding work early throughout the second
half of FY 2020 had several goals.

“Part of my strategy of I oading up al/l this work
be much more effient than we thought we could be. Another key was, knowing that if

you had the work queued up, that was going to put you in a much more stable place as
suppliers to us than waiting to see if you
Sept e mb e rng to weniher theaparidemic in the spring and summer with so much
uncertainty.

re g

¥point paper entitled “FY 2021 Continuing RdtkoArauti on ( CR)
September 4,202p,. 9. See al s Whit€doustSeaksFlé&xibiByfar Baw Subs, Space Force in

StopgapFunding Politico Pro, September 4, 202Mavid B. Larter and Joe GoyldBudgetDysfunctionThreatens

Del ays to US agrayn' BeferGeNewssepténder 3, 2020.
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The third benefit“t o create some bandwi dth so we didn’'t h a\
up getting out of FY * 20 -awshdlpingtheacquidiomppi ng the b
team now.

Though his office isn’t assuming FY 2021 will def
for various scenarios now to ensure a smooth fall, regardless of what Congress does.

“We're going to use some of t lowpldnaimplaeei dt h now t o

to get through what’'s |ikely to be a continuing r
Wh a't I don’'t want to do is accelerate forward (o
|l arge valley that you’ thefalgMyihopgisthatbylyetnmge t o cover t
this work all awarded now, you’'ve got the work i
through a CR period, and then we’'ve got the (Navy
that on contract as quickly as we getthe ney i n [ FY] *“21."”

Geurts told USNI News in the phone call that heo:
Pentagon and in Congress about anomalies, or waivers to start a new program, the

Navy would need to request i f rindiwvehaed s a CR. fi The

smooth transition to construction on Columbia, o
submarine program, where prime contractor Electric Boat and its suppliers are hard

at wor k on wh a t-dosstructionnastivitte® butended fhe @nstration

contract signed as close to Oct. 1 as possible to keep on schedule.

AfBeing able to award that contract on time as so

assuming ités appropriated and authorized, wild/l b
in a continuing resolution period. | believe we have strong support from Congress,

everybody we’ ve spoken to. The need to do that i :
the primary focus,” he said.

“Secondary focus wil.l be maki ngomeafthessour ship mai
activities that carry ovef through the fiscal yea

1DPDUOWOI Ww2ET T EUOT w#l OEawbOuw#1 UbT ODPOT wWE «

YIUYDI b
Anotohveerr si ght i s stuhee froirdikCloanfyyries sdeée si gni ng and bu
Col umHdBbaso.#&Ats menti oned earlier, the schedule for

and having it ready for its schmaedgberpdabbposbi dgt e
unf oreseen del ays due t-net atebstl.i calbaix hiad | kevgiegn ion
building the | ead bodsatacioluiltdy ptua fhaary s itsike stthoea tN ary
schedul ed deterrent patrol in 2031, whekasbst is t
SSBRisks of eaidaliay iamddbuil ding the | ead boat |

1T the potential i mpact of the Navy being funde,
one or more continuing resolutions (CRs),

T the potenti al i -inf@iatcu a toifooenr bothihCe@ B | A t
S ubmasrhiimpey ar ds ( GD/ EB sasmdsiuddtdd/dNeNr5gd f iarnnds

1 echnicalorcHaldnddeantpessuc B a@®es i n appropriati or

t
restrictions on wipemdDf@in ddeud i unngd epre rcicondtsi nui ng
resol.utions

31Me g an E cQeuwts: EdrlynGontract Awards During Pandemic Giving Navy Bandwidth to Plan fobRossi
Continuing Resolution USNI NewsSeptember 1, 2020.

Congressional Research Service 15



Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program

1DUOwW#/UO U@ EOw( OXEEU WOl w" 1 wbOw%ws ! YyI h
The previous section of this CRS report discusse
first €blhswmbbaat if the Navy is funded for some

1DUOw# Ul whdNwi 2 BBWOEE U D
Operations at the submarine athf ¢gogytaetdhe -1aOOd//| Dr s u

situation i f woartkheerrs trheammh eroeaphosrete tthoe ywoarrke ei t her
t he ,afreeunsai ni ng home amipmamid inaf aAmnsrkdhtcdlnighe car
children who have been sent home from school for
members who have become il as a result of the \
coualfd pet abihens hapytards, even tihfe msied fvfeishg at t he
affected, due to reduced or depoavy edde dd ecloimpeornieenst st
and material s.

The risk of impacts at shipydrRdsidnddsooppl uei gt ¢
to the -Clod sasnbpirdogirsama ri sk faced by all DOD proc
t he Codluands aprogr am, however’s hggh,opiathptheai dye t o
schedule fobudkediggi mpelahda&d plboaimti al tonsequen
strategic nuclear deterrent epostduce 1fsthiers$easc
deterrent .paPtorteelntiim |2 03v1ler si ght questions for Co

1 ght -XThesiCtOvdtbi on affect operations at t

ds and associated supplier firms? Wha
dd ebsdagth and construction schedul e?

r
a
s t heamtaivyi plat e trmidghget Boamitts da |
a

i
| ésaddebsaagtn and coesutuacnhnigonit@mhetiel €0VI D
udvhiaon?olceulhdd Refyense Production Act (DP/
er al authorities play in resp-onding to th
si fPuation?

A June 2, 2020, press report stat ed:

The Columbia ballistienissile submarine program has seen some COMHpelated
challenges-including difficulties conducting oversight audits to ensure suppliers can keep
to the tight schedule that has no room fottfar delays—but the program executive officer

is confident that the prime shipbuilder is managing the situation and keeping the program
on track.

The Navy had been deploying mtiitinctional inspection teams to visit SSBN suppliers
and conduct handsn inpections to make sure workers were properly trained to deliver
quality products on time; due to COWI® travel restrictions, those-person visits have

had to stop, Program Executive Officer for Columbia Rear Adm. Scott Pappano said June
1. The servicesi hoping to restart those inspections, first virtually and eventually in person
again.

Pappano, speaking Monday [June 1] at a virtual meeting hosted by the Advanced Nuclear
Weapons Alliance Deterrence Center, said the Columbia program is actively isentifyi
and mitigating risks, as there is no wiggle room left in the schedule to complete the first

32 For more on the DPA in the context of the COVID situation, seERS Report R43767,he Defense Production
Act of 1950: History, Authorities, ar@onsiderations for Congresby Michael H. Cecire and Heidi M. Peteand
CRS Insight IN11231The Defense Production Act (DPA) and COMI® Key Authorities and Policy Considerations
by Michael H.Cecire and Heidi M. Peters
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in-class Columbia (SSBi826) by 2027. Flawed welds on missile tubes in 2018 threatened

that timeline, and Pappano said the Navy learned from that experiencetthatc o ul dn’' t t ake
for granted that suppliers throughout the industrial base had the right workforce and

facilities to deliver on time and to Navy quality standards.

“Our most significant risk at the tofp of the |ist
shook that out a I|little bit with missile tubes; w
sai d, referring to welds that wer en’t caught du
manufacturer.

“We took what we | ear ned sfthatavenhadtadotordivead i | e t ube r e
more extensive risbased assessment of vendetke intrusive supplier auditsto make

sure we understood what the industrial base coul
quality. We have instituted that across with carrief) submarines, across the base; have

identified where those risks are” and are seekin

include working across all submarine and aircraft carrier programs to helddadethe
suppliers’ upcomi ithg commanylbdost vatkforcetrainirg @rl bpild n g
the right facilities to be successful.

Those intrusive supplier audits began in 2018. Due to the C&¥@lpandemic, though,

“because of the environment we’'re remoteand our | i mi
resources like [Defense Contract Management Agency] that are on site to help us with that,

we've used that. Some of that has been some deskt
review virtually the supply baaeranpthat wor k wi t h tF
back up again, starting virtually .. and remote r €

again as we move forward here.

The audit teams include about 10 to 12 people and represent communities including

engineering, quality assurance, pr@mgr management, purchasing and more, and they

include groups like DCMA, the Supervisor of Shipbuilding and prime contractor General

Dynamics Electric Boat, who may already have representatives on site with the vendor.

The teams watch employee training amdfprmance, inspect material samples and other

handson wor k that wasn’'t previously done, in the hoj
the missile tube welds.

Incidentally, Pappano said the missile tube vendors were actually among the hardest hit by
COVID-19 so far. Just three companies build the tubes, ang-Babcock Marine in the
United Kingdom—saw a 3€percent drogff in productivity for a time due to the virus.

“Early on in the COVID thing, they were hard hi
assurace] not being able to come to work, and so we did see a hiccup in the missile tube
production there,” Pappano said.

“Our initial assessment is, without any further n
impact of about a couple of months in theretfar missile tubes, in the worst case. So right

now, that’s unmitigated,; that’' s without doing an\y
when asked to quantify the delay of the pandemic.

“So t hamonctohu pil mpact right now, w@ivate e circled b a
shipbuil der, El ectric Boat, and with the missile

now, prioritizing what tubes are going where, and then coming up wittterridand long
term recovery to go deal with that: is it additional resources® aslditional support
vendors? A couple different options.”

That couplemont hs del ay may wultimately just be a few w
measures are carried out.

The admiral noted that Babcock is back up to about 90 percent of the workforce @oming
each day, which will help provide more options for trying to get the missile tubes back on
schedule.
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At the prime shipbuilder level, Pappano praised Electric Boat for keeping the program on
track despite all the challengedoth related to the pandemémd those just stemming
from starting a new construction program and building a lead ship.

Because Columbia is considered a top priority for the Navy and the Defense Department,

“it has been afforded the priorpbdildersand get the wor
with the supply vendors, the supporting vendors that feed the material to the shipbuilders.

They've done a great job of mitigating any i mpact
are going to be probably other impacts to other programsnétarice the Virginialass

shipbuilding program. You may not be able to do it all with the workforce you have until

we come out of the COVIR 9. That's really where we’'re going t
impacts. We will drive the resources to Columbiatoiget done as the top priorit:

Pappano later told USNI News there were no specific examples yet of resources being
pulled from Virginia to keep Columbia on track during the pandemic, but that if the
industrial base continues to see workers staying honmaubedhey are sick or to take care

of children, that would be a potential outcofe.

A June 1, 2020, press report stated:

The Navy'’ s—itsmew nupleapowered tCglumbizlass submarire-has been
struck by the COVIBL 9 v i r us. Wo r k eritical 'supidr fawendelayed a t a

construction and welding of the boat’'s missile t
of ficial said today, and the service is scramblin
Head of the Columbia program, Rear Adm. Scott Pappano, said dwidgo conference

sponsored by the Advanced Nuclear Weapons Allianc
hi ccup” earlier this year whhasedBbbeikMatinean 30 per cel

showed up for work during the height of the COVID outbrde&ding to setbacks in the
work schedule.

“There was an interruption in our ability to do \

sever al mont hs a “worst case” scenario that would

up work going forward.

“We' rleyzainmmg t he plan right now, ” he added. “Prior

then coming up with midermandlong er m recovery plans to go deal wi

said the Navy and industry may hire more workers and bring in more vendors to buy that

timeb ac k ....

Despite the setback, Babcock’s workforce has reco

they' ' re above 90% capacity” on the production | in

t hey' re es s-eartlosetditbnyo tb awchke ruegp t h leewiruswtruck! bef ore” t
An April 29, 2020, press report stated:

General Dynamics Electric Boat remains ready to start construction of the first Columbia
class ballistic missile submarine in October, company officials announced Wednesday
[April 29].

Todate,Elecri ¢ Boat's preparations to start building
class boomers, along with work at the yard building the Virgitaas fast attack
submarines, has not experienced significant delays due to GO¥,IBhebe Novakovic,

3¥Megan EcksMvtleD nP,an‘demic a Barrier to Navy’'s Oversight of Co
Working on Virtual Oversight USNI NewsJune 2, 2020.

“pPaul McReaemdemi ¢¢ Hits Navy’' s NgeBreaking Befensglune in2020. Gee alddr ogr a
Dan L eCoOYie-19 Ctamped Columbia Tube Work, Navy Program Officer Sdysfense DailyJune 1, 2020.
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the chief ercutive of General Dynamics, told analysts during a Wednesday conference
di scussi ng t hgearter inengia resultss f i r st

“The performance was good and particularly solid
“We’' ve al so i ncr e adi@dn tledirst Cauinkiaaas wesapproach thes t r
pl anned construction date in October of this year

Now, as companies take measures to protect their workforces from catching and spreading
COVID-19, Novakovic said the company is working to limit supplyicitisruptions and

work slowdowns. General Dynamics has pushed roughly $300 million to prop up its
suppliers while they deal with business disruptions caused by CQVID

“Since the o0 n-4%ctisis,oMe havehsappo@dd \bur Hovernment customers

and i mplemented multiple safety measures to keep
Novakovic said in a statement released before m;:
responding to the COVID travel restrictions’ i mpa
coststh oughout o%ur business.”

For addi t
Uu. S. mi | i
Shipbuild

i onal discussi on -10¥ stihteu atoitoeemmtam |t h empeax
tary s hiQRoSu iR edpion gtN pRLy3gdtaantsgn dterreuct ur e
ing Pl ans: BackgbpyuRdnahd OsRoaeské&or Cc

DPUOw#I UMEEOwW" T EOOI O1 1 U

|_\

YIUYDI b

I ndependent -1®f st ht alc®@énD) tawo t echni baknchall enge
repoirnt etdhe -Clod sisnhpnadoigr atm r e piom v eldv ii mg 20 7el ectri c
and ahbibt &err epiorveldviimg 2f0dBIstty miveslsd d ei it utblee sfeict i
built for%Nawy | efafdi dhioaltei hheecisdlalt eegedh ajtempardi
| emdbsoaschedul e for being ready for s first pa
recognizing that it had not bu+Hatd ®8BB MNntomitshssi | e t
ofmargin into the schedul e fioofdmainafiactiumimar t hwh

%Ben WePamdemi“c | sn’t Sl|-Glags Sulgmarihe GonstruCtmi) SNiNewsApril 29, 2020.

36 See, for examplelohn Grady Ndvy to Congress: Columbizlass Submarine Program Still on Schedule with Little

Margin for Error USNINews Mar ch 21, 2018; J ubmarinePr@atypetasBirat Glitch, Co |l umbi a S
The Day (New LondonMay 5, 2017Anthony Capaccip Ndvy Sub ©verheating Motor First Glitch in $126 Billion

System Bloomberg May 4, 2017. See also Government Accountability Off@@umbia Class Submarine[:] Overly

Optimistic Cost Estimate Will Likely Lead to Budiyetreases GAO-19-497, April 2019, p. 19.

’See, for examplTeh e DAS/ iTNpeAeByisitslnRriority StumblesOut of theGate Defense
News August 6, 2018; Colin Clark and Sydney JWamnmkhg eedberg Jr
Fl ags ABreaking pefehs&¢ August 7, 2018; Ben Wernerglass'SNlmvy Eval uat i

Del ays Caused by MidSNiNews TAwbgeu sWe 18d, 12s0slu8e;s ,J'ason Sher man, “ S
Welding on Subs Workingto Understal S c o p e tdide heNaeysugust,10, 2018; Ben Werner,
“*SubstantcahssCMi smbia@ Tube Wel d Fi xUSM NewsN&venber7,$27 Mill i o

2019; Megan Ec klass Rragram UppigdOvensight of ¥endorsponents to Stave Off Further
De | alyssl NewsNovember 8, 201®Paul McLeary N&avy Rushes To Check Contractors After Submarine

‘ De b4 Bréaking Defense November 8, 2018; Dan Leone, “Wel ding Mistak
Bigger ProblenT h an B WXT [Défense Qailyt ,November 9, 2018; Marjorie Censer,
Takes $27 Milli on Ch ar IgsidetheoNavyNdvestsei 1P, 2018; Jubtie Kai and Malléry "

Shel bourne, “Navy ConductdiCh g sNe 8 ulbmsa plrsidadtie Ma@gNaveniber Cd 1 umbi a
12, 2018.

See also Government Accountability Offi€glumbia Class Submarine[:] Overly Optimistic Cost Estimate Will Likely
Lead to Budget IncreaseSAO-19-497, April 2019, pp. 120.
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manufacturing of missile tube sections began wel
submamThaeep) obl em rveiptohrathehdelu yvetdnod #11t5h s of t hat mar gi
even after ab&®owr hobogt hdaof dméaagin remained, and
to regain some of the |l ost margin.

Technical <chal Ilveanmdpaeasn $cso uolfd tahteihsse¢h iipmay Omeararel os e
watching'si £ |l#hkd velcippopul si ondsfyséeent whhah 1 Beqg
mechadiicaé syst enavuys endo oilve aoetdh esti bNnar i nes.

Until such time that the Navy can finds ways to ¢
schedul e, the program appearse¢d be go @i ght uaanmn
things can go wrong, bet ween now and 2031 for ¢t}
203°1n assessing this situation, itclansbe noted
progdgy aamt at us’'sag opherNavyty program means that th
clai mant for funding and personneb)(thaltudiamg ber
used to reduce the risk of occurrence’'sof technic
203 1-pfait r ot dat e. On the other hand, ictl asasn be ni
program, | ike the hligadidHMimg ipm omgasatmsNaviys s er vi
prototype, creating an inherent risk of technice
-EYaAlwWUx] EUDYI

To help mitigate the risk of technical 20Bdl | enge
fi-patrol d aht s, kK eheen Nvaovryki ng t o generate addition
designing and building the | ead boat, so as to
thereby make the schedu“pet lae sMarberhi t2t7 feo RPabnld9 , mohreea
the Seapower subcommittee of the Senate Ar med Se
progr ams, Navy offici alcsl atsesstpirfoagerdam,hat for the

the Navy is implementing Continuous Production on selected shipyandifactured items

to reduce cost and schedule risk and help strengthen the industrial base with a focus on
critical vendors. Advance Construction activities are set to start in June 2019 at General
Dynamics Electric Boat and Huntington Ingalls Industii&svport News to proaistely
manage schedule margin and reduce controlling path risks for COLUKABIA.

38 The Navy in thepast has built two electridrive nucleatpowered submarinesthe oneof-a-kind attack submarine
Tullibee (SSN597), which was commissioned in 1960 and decommissioned in 1988, and-ihfeaskiad attack
submarine Glenard P. Lipscomb (S8B5) which was cmmissioned in 1974 and decommissioned in 1990. Those two
submarines, however, were designed many years ago, and used-éteariechnology that was different from that in
the Columbiaclass design. The Navy in recent years has built some surfacenithigdectricdrive propulsion
systems, including 14 Lewis and Clark (TAKE dry cargo ships and three Zumwalt (DR2G00) destroyers, but the
electricdrive technology in those shiphough more modern than that of SSNs 597 andig&biferent and in@me
respects less advanced than that planned for the Cohatalsg.design. The Navy has never before built a series
productionnuclearpoweredsubmarine class with electrilrive propulsion, and has never built a ship of any kind
(surface or submarine) ing the combination of advanced electiidve technologies planned for the Columblass
design.

¥For addi tional di scus si @aumbisClss ProgramMuseNaegatp fea of RiSke n Har per , |
National Defense Nov e mber 5, 2018; Dan Leone, “Of ficers Send Conf |l
Defense DailyFebruary 28, 2019.

“sSee, for exampl e, Megan Eckstein, “PEO Subs Working To Bu:

USNI NewsNovember 12016.

41 Statement of The Honorable James F. Geurts, Assistant Secretary of the Navy for Research, Development and
Acquisition ASN(RD&A) and Vice Admiral William R. Merz, Deputy Chief of Naval Operations for Warfare Systems
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The Navy has been working for years -ctloasnsi t i
des'sgel-éctvecsystem tdeoedl paen eicnipenl tuledsegsy n g h
and validabaeadwcompba*dt prototypes.

A May 8, 2019,tpeefal rewbng states

The Navy will have the most complete design ever and will be well into construction when
the “official start” diaclasoballstic missilet subomarineon t he | ead
occurs on Oct. 1, 2020, the service’'s program man

gat e
at

Capt. Jon Rucker said this week that his Columbia class of SSBNs is on a tight sehedule
not just to deliver the lead ship in time for an October 2030 fitsoldut to deliver each
subsequent ship on time for their own patrols too, as the-€¥ms boomers retire in rapid
succession. But his program is managing the risks associated with the tight timeline as best
as it can, including bumping up quite adifitwork before the construction phase officially
begins.

While October 2020 is the official start of construction, Newport News Shipbuilding will

kick off its advance construction efforts on June 7, he said, and prime contractor General

Dy na mi c s 'Boaki$ @&readyr dioicg prototyping and advance construction work.

Whereas lead ship USS Virginia (SSM4) was only 1 percent complete when its

construction officially began, USS Columbia (SSBR6E) will be 11 percent complete,

Rucker said while speakingasth e Navy League’s annual Sea Air Spac

“We are trying to g eiskths pregeach soowke can achigvethat r ve t o de

schedul e, he sai d, -clase baomegs wbuidabe thé largest Col umbi a
submarines ever built in the Unit&dates.

The approximately 420 ship specifications and requirements are completed, he said, and
the 4,100 design arrangements are about 97.5 percent complete. The Navy is already 44
percent through finalizing the 4.650 design disclosures and is on trdxek 88 percent

done with the disclosures at the start of construction. In comparison, USS Ohio-(SSGN
726) was just 2 percent through disclosures when its construction began; USS Seawolf
(SSN575) was 4 percent complete, USS Gerald R. Ford (@8Nwas 27 prcent
complete and Virginia was 43 percent complete.

Rucker called this drive to be largely done with the design discleswwb&h outline not

just the design but the measurements, details about the material, how to build the
component and morean effortto save time and money and to reduce risk, since it will
avoid changes later on that will cost time and money.

Rucker also announced that, in support of the propeller and propulsor, which take four to

five years to buil d, ‘“hipGobumbiaiwassppbured onvpyoln ent of t
S0 175,000 poundsilwon’ t tell you whatl75000pousds,first’ m not al
component for Columbia, on schedule.”

he
I ow
The captain made clear there is still risk in this program, which Navy leadership regularly

ackowl edges is the service’'s top priority and wil/
but stild]l remains risky due to the tight schedul ¢

(OPNAV N9) and Lieutenant Gené¢i@avid H. Berger, Deputy Commandant, Combat Development and Integration &
Commanding General, Marine Corps Combat Development Command, before the Subcommittee on Seapower of the
Senate Armed Services Committee on the Department of the Navy Fiscal Yed&wliet Request for Shipbuilding
Programs, March 27, 2019, p. 7.

421t might also be argued that while developing the eledlrive system involves overcoming certain technical

challenges, developing a mechanidale system for the Columbizlass progrm would have involved net

insignificant technical challenges of its own, and in the end might have produced a system that could not meet the

Columbiac | ass’ s performance requirements, which are more deman
clas.
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John Richardson o]

t d I awmakers mededud | y that “we
We are on cost, bu

I
t just on cost .’

Rucker said in his —$hqwevercthey aretrisks that welhirelerstandar e r i s ks
and we're proactively managing.”’

Perhaps somewhat counterintuitively, the Navy is reducing some schedule risk lty addin
concurrency to the programcrunching the amount of time between the design process
and the construction process in certain areas of the submarine where the design is simpler
and needs less time for review before construction begins.

Rucker told USNI Newsluring his presentation that the Navy likes to have 52 weeks

bet ween design and construction. However, “there
decision to reduce that down to about 30 to 40 weeks. So we reduced it, but in those areas

we are micromanagg it every day as we go through, and so we feel that risk is perfectly

manageabl e. Most of t h4waldheflikethé structural staffhe compl ex s
it's the basic building a deck, building a founda

Pulling some of tis construction ahead despite what on paper looks like more concurrency
risk is what will allow the program to reach-p&rcent completion before construction
officially starts.

“That concurrency is not what yod woaeldrehink thi

building it in par.allel, Rucker made cl ear.

Richardson said in his recent testimony to lawmakers that he and Navy Secretary Richard

V. Spencer “have made it very clear that, l ookin
that will inevitably arse during testing and everything in such a complex program, we need
to work diligently to bu¥ld more margin into the

An (bcetro 8, 2019 press report states

The U. S. Navy’ s -gpneratigrrballistigrfissile submarine (S®BN), the
Columbia class, is on track to start construction on time, but the program has a tight
schedule with little margin for delay, the program manager said.

“Our biggest risk today is the supplier base,” sa
the Columbia SBN, speaking Oct. 8 at the eighth annual TRIAD Conference in the
Washington, D.C., area.

Rucker pointed out that when construction of the current Ohio class began, a supplier base
of 17,000 companies contributed to the materiel and systems for the lbdaty, The
Columbia program is pressing forward with only 3,000 suppliers.

The supply of skilled shipyard workers also is a concern to Rucker. He noted that General
Dynamics Electric Boat, the prime contractor for the Columbia, is increasing its workforce
to 20,000 from 17,000 workers. But the hiring is drawing skilled workers from naval
shipyards that routinely maintain subs and carriers.

Rucker said that robots have been used in building the Common Missile Compartment for
the Columbia class and the U.R.o y a | Navy ' sclasd 6SBN.Raobots usddtin
welding the missile tubes to the bottom of the hull section took 44 minutes and 8 seconds,
compared with 4 days for a human worker.

Electric Boat has invested $1.8 billion in facilities to build the @ddia class and
Huntington Ingalls I ndustries’ Newport News Ship
million to $900 millionto suppdar t he constructi on, Rucker said...

“Me gan E cNaw:tU8S Golumbia Will Have Most Complete Design Ever at Official Construction Start
USNI NewsMay 8, 2019.
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Rucker noted that the Columbia program has a high design maturity, with a design that will
be 83% at construction start. By contrast, the Ohio design was only 2% complete at
construction start

“We make sestablve kegpit¥ements,” he said.
& . w/ 1T UUxI EUDPYI

AJune GAM2Oport assessing selected major DOD weap
addi tsoabakdythe foll owi-aobasegprdgngmt he Col umbi

Technology Maturity and Design Stability

The Columbia class program continues to monitor one critical techneltiggy/stern area

system, which it anticipates will reach maturity in Ra2ig22. The Navy reports that another

technology it previously identified as critiecah carbon dioxide removal systenmas

matured to the point it is no longer considered critical. In December 2017, we reported that

the nuclear reactor, integrated powersyste pr opul sor and shafting met GA
of critical technologies, but the Navy did not identify them as such.

Navy officials reported that the nuclear reactor is mature as of late 2018 based on its

evaluation of test data, but several other teclgietowe previously identified as critical

remain immature. Manufacturing challenges delayed the delivery of the integrated power

system’ s f treapedentaive matar byt2iyears, from 2017 to 2019.The Navy

still plans to concurrently testthemoto update its desi gn, and build t
motor, then deliver the integrated power system to the shipyard in October 2022 as

scheduled despite the compressed timeframe created by this delay. Finally, the Navy does

not expect the propulsor andadting to reach maturity until after the lead submarine is

delivered in fiscal year 2026, because the Navy does not plan to test all components

together in their final form, fit, and function prior to delivery. If deficiencies in these

immature technologgeemerge during testing, they could cause costly andititaasive

design changesandveor k, jeopardizing the |l ead submarine’s

As of September 2019, the shipbuilder had completed 100 percent of the basic and
functional design of theubmarine—consistent with best practices, but risks to design
stability remain. Design stability is based on assumptions about the final form, fit, and
function of critical technologies and how those technologies will perform in a realistic
environment, whih the program has not fully demonstrated. Further, a key tenet of the
program’s cost and schedule goals assumes that tF
of detail design by October 2020. Over the past year, the shipbuilder missed its monthly
detail cesign goals due to inefficient design software. Program officials report the
shipbuilder increased its design staff in an effort to recover its schedule. However, delayed
detail designs are impacting material orders, slowing construction progress, and
jeopardizing the design completion goal.

Production Readiness

The Navy plans to begin construction in October 2020, but already began some work

starting in December 2018. Through its advance construction efforts the Navy believes that

the shipbuilder can achiee t he | ead s ub manonthncenstauctoaggr essi ve 8¢
schedule. For example, the Navy has been constructing missile tubes for the common

missile compartment since 2014 to prove production capabilities. However, in 2018 and

2019 the shipbuilder found th@aome tubes the Navy planned to install on the lead

submarine had weld defects. As a result, the shipbuilder will produce a replacement missile

tube section for the lead submarine. Navy officials report they are still assessing the cost

“Ri char d RColuBhiarPmpgransManager: Missile Sub Still on Schedule, But Suppliers Present Biggest
Risk for Dehy, SeapowerOctober 8, 2019.
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and schedule imp& of this change due to repair delays and issues with a second tube
vendor.

Software and Cybersecurity

The program involves a software development effort, but it does not track software
development as part of its cost and schedule reporting strugtrerding to program
officials, they do not track costs in part because some of their software was developed by
another Navy program, and other software is reused from other ships with minor
modifications.

The program has an approved cybersecurity strategy has completed several
cybersecurity assessments, including adversarial assessments during developmental and
operational testing. The program is scheduled to complete an evaluation for potential
cybersecurity vulnerabilities in December 2020.

Other Program Issues

Supplier quality and capacity continue to pose a
schedule. After discovering defective missile tube welds, the Navy and shipbuilder

reviewed supplier quality assurance practices and found weld qualitgpr®throughout

the industrial base due to increased demand from shipbuilding programs and a reduction in

independent supplier oversight. The Navy is increasing oversight efislgiuppliers and

investing in improving quality. At the same time, the Ndnas accelerated its plans to

finalize negotiations and award the shipbuilder a contract option for the first two

submarines from October to May 2020. The Navy plans to exercise the option in early

fiscal year 2021.

Program Office Comments

We provided a difof this assessment to the program office for review and comment. The
program office provided technical comments, which we incorporated where appropriate.
The program office stated that an updated cost estimate is being finalized to inform lead
submaringfunding. According to the program, the Navy recognizes that its supplier base
remains high risk and is committed to increased oversight on manufacturing issues and
readiness assessments. The program said it complies with all Navy, DOD, and statutory
requrements for managing critical technologies, and that proving the technologies in a
relevant environment would add costs and delay building the lead subrtarine.

11 xOUUl Ewsi MOOQWIOWEUDOBwW/ 1 UDOEwWUOwW( OEUI EUI
A Novembere$s rROROnt pstat ed t hagtr etelde-mtddatvayn a8mMd GD
build sequeadbbbaarkheg t o shorten that schedul e

78 months to provide six months of adadiemi onal me
delays (and al sostoohsesltpffcedoaecbbe)ship
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Anotihsessue for Congress is whether the Navy has a
do i@oltwhrebiass proglk amhi ;v dia¥ W@ DdDs/tea si ght 1 ssue fo
acquisition mpeivgctahoest, chougtscidncerr el at i oni st o t he que

45 Government Accountability Officdefense AquisitionsAnnualAssessmefif Drive to Deliver Capabilities Faster
Increases Importance of Program Knowledge and Consistent Data for OveGiBt20-439, June 2020, p. 138.

“Ri ¢ h Alaw And GD Target Shorter Build Sequence For Columbia, Aim To Fix Virginia Delays By Block
V, Defense DailyNovember 6, 2020.
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A January 30, 2020, Navy information paper provi
Mi |l estone B fcdrastsheor@aglremhi ¢ he Navy had assigne
its estimated procureéementCotambi aorc| alse laemad as kciof
46% to its estimated average procurement cost fc
means is that the Navy at the time of Milestone
chance thaentheoptecbbhe®@obombsawould turn out t
the Navy estimates. The January 30, 2020, Navy i

The Milestone B Service Cost Position establisfiefl January 2017 is the most recent
analysisfor the COLUMBIA program that updated risk estimates for Lead Ship End Cost
less Plans and the Average Follow Ship End Cost. The confidence levels associated with
the Milestone B Service Cost Position for Lead Ship End Cost less Plans and Average
Follow Shp End Cost estimates are approximately 43% and 46% respedfively.

The January 30, 2020, Navy information paper prc
estimated unit prodabement costs shown in

47 See Congressional Budget Officen Anal ysi s of the Navyos,Cetober@lB,p.Year 2019
25, including Figure 10.

48 See Government Accountability Offiddavy Shipbuilding[:] Past Performance Provides Valuable Lessons for
Future Investments$5AO-18-238SP, June 2018, p. 8.

“Navy i nf or nipdate omConfidgepce lrevels for COLUMBIA Leé&hip and Follow Ship” January 30,
2020, received by CRS and CBO from Navy Legislative Affairs Office, February 10, 2020.

Congressional Research Service 25



Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program

Table 2. Navy Confidence Levels for Estimated Columbia -Class Unit
Procurement Costs

(dollars figures in billions of constant 2019 dollars)

Average end

Confidence End cost of lead cost of ships
level decile ship (less plans) 2-12
30% $8.1 $6.3
40% $8.4 $6.6
50% $8.7 $6.9
60% $9.0 $7.1
70% $9.3 $7.4
80% $9.6 $7.8
Source:Navy i nformation paper, oOUpdate on Confidence Levels
January 30, 2020, received by CRS and CBO from Navy Legislative Affairs Office, February 10, 2020.
Notes: End cost of | ead ship includes cost for the shipds mi

Navyds research and devel opment account .
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An October 2019 CBO re€gpoghi pmuitiheki e spgr @odr drhe Nt
foll owing (emphasis added):

The cost of the 12 Columbia class submarines inclinid¢de 2020 shipbuilding plan is
one of t he most significant uncertainties in the
shipbuilding costs...

According to the Navy’' s estimate, the cost per th
be 14 percent less than tiad the first Virginia class attack submarnran improvement

that would affect costs for the entire new class of ballistic missile submarines. The Navy

anticipates lower costs per thousand tons for the Columbia because it plans to recycle, to

the extent pssible, the design, technology, and components used for the Virginia class.

Furthermore, because ballistic missile submarines like the Columbia class tend to be larger

50 Source: Navy briefing on Columbia class program for CRS and CBO, May 13, 2019.

51J u st i nNawWill RublishNew CostConfiderceLevels for Columbia ilNext BudgetRequest Inside
DefenseOctober 5, 2020.
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and less densely built than attack submarines like the Virginia class, the Navy msaintai

that they will be easier to build and thus less expensive per thousand tons. The Navy has

stated, however, that there is a 50 percent chance that the cost of the first Columbia and
subsequent ships of the cl| as sestwmatdéshreabaut eed it s est
9 percent greater than the Navy'’ s.

The costs of lead ships of new classes of submarines built in the 1970s and 1980s provide
little evidence that ballistic missile submarines are cheaper per ton to build than attack
s ubmar i n e stOhio clagds subnfiarine was more expensive to build than the lead
ships of the two classes of attack submarines built during the same—pth@d.os
Angeles and the Improved Los Angeles. (The design of the Improved Los Angeles included
the addition of 12 erticatlaunch system cells.) In addition, the average-tmsteight

ratio of the first 12 or 13 ships of the class was virtually identical for the Ohio, Los Angeles,
and Improved Los Angeles classes.

Moreover, although the cost by weight of lead ships $abmarines had grown
substantially by the 1990s, there was still little evidence that submarine size affected the
cost per thousand tons. The first Virginia class submarine, which was ordered in 1998, cost
about the same per thousand tons as the fisv&@&submarine even though the Seawolf

is 20 percent larger and was built nine years earlier.

CBO estimates that purchasing the first Columbia class submarine would cost $14.0
billion, $700 million more than the Navy estimatesEstimating the cost of tHead ship

of a class with a new design is particularly difficult because of uncertainty about how much
the Navy will spend on nonrecurring engineering and detailed desigiuding
appropriations from 2017 to 2019, CBO estimates that, all told, 12 Columaiclass
submarines would cost $95 billion (of which $90 billion would occur between 2020
and 2036), or an average of $7.9 billion eadh$700 million more per submarine than

the Navy estimates. That average is based on the $14.0 billion estimated cost of the
lead submarine and an average cost of $7.4 billion estimated for th&*2hrough 12"
submarines. Research and development would cost between $14 billion and $18
billion, CBO estimates.

Overall, the Navy expects a 14 percent improvement in theteogtight ratio of the
Columbia class compared with the first 12 submarines in the Virginia class. Given the
history of submarine construction, however, CBO is less optimistic than the Navy. CBO
estimates that the Navy would realize a 6 percent improvemeninstgrin part from the
projected savings attributable to the concurrent production of the Columbia and Virginia
class submarines.

The costs for the Columbia class submarines could be lower than the Navy and CBO

project, depending on the acquisition strateflge Navy is purchasing the submarines

through the National Sedased Deterrence Fund, which was established by the Carl Levin

and Howard P. “Buck” McKeon National Defense Auth
(P.L. 113291 . The Congress appropriates money for the
shipbuilding account, and then DoD transfers money into the fund. The Navy could realize

savings from special procurement authoriissociated with that fund, such as the ability

to purchase components and materials for several submarines, and possibly for other ships,

at the same time.

Further savings could be considerable if, for example, lawmakers authorized the Navy to
use ablock-buy strategy—an approach it has used with other types of ships. A Hagk
strategy allows the Navy to purchase a group of submarines over a specified period
(effectively lowering the price of the ships by promising a steady stream of work for the
shipyards) and to buy components and materials for the submarines in optimal amounts
that minimize costs (known as economic order quantitfe®ne disadvantage of the
strategy is that if lawmakers later decided not to build all the submarines, mateatals t
were purchased for the unbuilt ships might go unused. A Hiagkstrategy might also
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leave the Congress with less flexibility to change procurement plans or to purchase fewer
submarines if lawmakers did not approve of how the program was progressing.

Costs for the Columbia class submarines coul d, h
CBO' s estimates. The new SSBN would be the | arge:
has ever built. It is expected to reuse some technology and components from the Virginia

class submarine, but it would also include many new elements, such asleotalt drive

system, an Xstern ship control system (where the rear rudders and dive planes are shaped

like an X, rather than a + as on the Ohio class), a new missile compgramem nuclear

reactor that is designed to last the entireyd@r service life of the submarine. One

production challenge that has already occurred on the new SSBN is that its missile tubes

required many welds to be redone, further tightening the Catuniass schedule. Such

challenges are not uncommon on lead ships, and they may indicate future difficulties. First

ships of a new class often?experience substantial

& . w/ 1T UUxI EUDYI
An April 2019 GAO xtpest peagtthe € whkhd mbwian g :

The Navy's $115 billion procurement cost esti mate
on overly optimistic assumptions about the labor hours needed to construct the submarines.

While the Navy analyzed cost risks, it did not includgrgin in its estimate for likely cost

overruns. The Navy told us it will continue to update its lead submarine cost estimate, but

an independent assessment of the estimate may not be complete in time to inform the

Navy’' s 2021 budge b purckageuttedetd submarioWithautetteese t

reviews, the cost estimateand, consequently, the budgemay be unrealistic. A reliable

cost estimate is especially important for a program of this size and complexity to help

ensure that its budget is suffictdn execute the program as planned.

The Navy is using the congressionadlythorized National SeBased Deterrence Fund to
construct the Columbia class. The Fund allows the Navy to purchase material and start
construction early on multiple submarines ptio receiving congressional authorization

and funding for submarine construction. The Navy anticipates achieving savings through
use of the Fund, such as buying certain components early and in bulk, but did not include
the savings in its cost estimate.eTNavy may have overestimated its savings as higher
than those historically achieved by other such programs. Without an updated cost estimate
and cost risk analysis, including a realistic estimate of savings, the fiscal year 2021 budget
request may not rkefict funding needed to construct the submatine.
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Anot her aspect of the issue of the Twisgkhtefntcad ot
use @dlaussti ncentive fee (CHtIFedoobntcact atbepr o
first two ships in the class. Skeptics could arc
of cost growth on the first two ships because it
financi al ri glovofdi agstt hegmowt i bh @ reduced incent
could argue that whpllws tthyep eNacooyn thrassc tuss efdo rc olsegaa d
shipbuil ding programs, the Navy-sihni pt hciosn tcraascet ,i s
extemdhiengi sk of cost growth to the second ship |
i nsulating builders from the risks and uncertair

52 Congressional Budget Offican Anal ysi s of t h2eShiNmildipgiPtan Jetober@ld, p@@e ar 20
22.

53 Government Accountability OfficeColumbia Class Submiae[;] Overly Optimistic Cost Estimate Will Likely Lead
to Budget Increase$SA0-19-497, April 2019, summary page.
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shipbuilding consideration,ythbkeg Natkrgati emgy hafs c e
bringing tcheasGoldembhign to a high state of compl e
the | ead ship.

Supporters -plfua stiynme ac cmwtstact coul d argue that d
for procursihng a nl eema Navy shipbuilding program th
effect serveéss parsottohtey pper oagnrdanmt hus presents the bu
uncertainties regarding construcghotntoosat fj gavet
of completion prior to starting construction. Tt¥F
case, given that this is the first |l ead ship in
47 y°Tahresy. coul di hdgue whht buill have an incenti
the incentive fee in the contract, and- because t
class program could reduce funding available for
Virgdlnasas attack submarines that these firms als

/] UOT UEOw i OUEEEPODPUaWEOEwW( OXEEUwWOOwW. |

21T PxEUBQER QIEOU

Another i ssdaenéotr h&bngfbeossussiendr soste a+e@ can c teymegasr s
potenti al i mp acclta sosf ptrhoeg rCabni tioman fdail h dbitethge r f dNra v y
programs, including ,otphaerrt ischu |ldagub g edd inogd mof Yo2glr Ba6ms
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concern.

Starting in FY2026, when theldasy bplaangpetroyproc
pead of 10 years, t he Nacvlya sess tpirnoagtreasno bvhialhlt trheeq ud or
FY2019 rdmudhlry p$e7r byielalri odonn pr&eveeményefiusdagg,
the 'dlashi pbuil ding budget was$ 1lbde ibn gy leflavomd epderat a
observers were concéassedprlibgt amhedu€Eohghdbhae per i
could absorb as mascéhiagbhialdi odg bhegdNtayvyl eaving

available for all oda rhse.r Nhaevry tshha pliasivly ds enge rparlo gy e
shipbuilding budget has been increased to an anr
In a context of a shipbuilding budlgedss of roughly
reqguiremen$7 floirl rooghpegr year does not | oom as |
Concerns remai n, hbwevavdillabelue ff am dtiffmep tphreorc ur en
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The fiscal impact of the new SSBN begins in FY2023 with advanced procurement
[funding], and then increases in FY2026 with full annual procurements. This represents
Navy’' s | argest f i-termaldgets farad| could ringpact tlieopace ofe a r

54 The lead ship in the Ohidass SSBN program was procured in FY1972% years before the scheduled FY2021
procurement date for the lead shighe Columbieclass program.

55 See U.S. NavyReport to Congress on the Annual LeRgnge Plan for Construction of Naval Vessels for Fiscal
Year 2020 Figure A41 on p. 18.
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procuring other ship types potentially causing a drop below the steady profig®own
elsewhere in this reporf.

At a March 27, 2019, hearing Behdrmed hRe rfSeiapeosver
Commi t Neeyoshi pbui,l diamnvgy gdrfsfgtreasntsi fi ed t hat

the COLUMBI A Class program remains the Navy’s nl
program and is on track to start construction in October 2020 and deliver to pace the

retirement of our current ballistic missile submarines, deployingddirst patrol in FY

2031. To better align focus and resources and ensure successful delivery of this program

to the Fleet, DON has established Program Executive Office COLUMBIA. Additional

resour ces a blmudget]topliheewill Hearequiredsfothe Navy to fund serial

production of the COLUMBIA Class SSBN and maintain its planned shipbuilding

profile >

The creatNindm omBaald @tle aDet e NEBDP&red Ftumel gmendi ng of t
statute governing the fund to inclode speci al ac
response t o cpoontceenrtnisa |la biomiptacctth sosf ptrhoeg rCaonh uommb i fau n d i
wi || be avadielraNlae yflqumdd gnrga mmg ,h eir n ¢ hA gorb ua d ddii tnigo mpalo
information abédppendexNEBDF, see

Anot her potenti alp otpdn todnta Ifodir mpleed Wmid nugnibtd lpg a m o n
funding that witlhlerbeNaazwa iplraolglreamsgr i ncl,udi ng ot h
woul d be to r edluacses tphreo gCrod m mbad asomet hing fewer t
years, for varieowteaseasdnwocaseme oobpresented opt
force of f eweAN Nohwemmblex 229BN8s .CBO report on optio
budget deficit, for example, preSkhoatd asn @d@aptool
redumeaeEraer.l i er CB Q@ rreesmhoprttiso nhsavieor reducing the
lboats -asdactos’hCBie arseuproer.t s t hat present such op
notional arguments AodJuaed2@fy@i nsprotahse btphpeh i g N8 U [
Sustainabl e Defensedddaki Rgrtbhebs&BmbMmBepd eenbteo
2010 report from thede€duci hgst ihesh6 &Bbledt ammen d o
September 2013 report from a@rgrec@amedaaningedhlky
forcleb adt s .

56 See U.S. NavyReport to Congress on the Annual LeRgnge Plan for Constructh of Naval Vessels for Fiscal

Year2020 p. 7. A similar statement appears on page 17. See al
for Columbia SSBNs to Accelerate 385h i p B3NeNetvs "November 27, 2018; Rich Abott,
Separate Fundi ng Defense DaityNouemiber 389, 2@8.b s , ”

57 Statement of The Honorable James F. Geurts, Assistant Secretary of the Navy for Research, Development and
Acquisition ASN(RD&A) and Vice Admiral William R. Merz, Deputy Chief of Nawperations for Warfare Systems
(OPNAV N9) and Lieutenant General David H. Berger, Deputy Commandant, Combat Development and Integration &
Commanding General, Marine Corps Combat Development Command, before the Subcommittee on Seapower of the
Senate Armed &vices Committee on the Department of the Navy Fiscal Year 2020 Budget Request for Shipbuilding
Programs, March 27, 2019, p. 6.

58 Congressional Budget Offic@ptions for Reducing the Deficit: 2014 to 202Bvember 2013, pp. 689.

59 See, for example, Congressional Budget OffiRethinking the Trident Forgduly 1993, 78 pp.; and Congressional
Budget Office Budget OptionsMarch 2000, p. 62.

60 Debt, Deficits, and Defense, A Way Forward[:] Report of the Sustainable Defense TagkJEoec11, 2010, pp.
19-20.

61 Benjamin H. Friedman and Christopher Preble, Budgetary Savings from Military Restraint, Washington, Cato
Institute, September 23, 2010 (Policy Analysis No. 667), p. 8.

2Strategic Agility: St r Glokpl aNEiscal RealtieStiDsor, Waskingtorf, O, 200I3p d ay 0 s
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oversight questions for Congress include the fol

T Do the Navy and the submarine builders agree
t he i ndussturpipadr tb avsaerCid dow sabrivid tr eyd taiisasl
wor kl oads ?

T What steps are th
taking to bring t

e submarine buil d
y of the industri

p. 29. (Sponsored by the Peter G. Peterson Foundation, Prepared by Stimson, September 2013.)

63 For further discussion, s€&RS Report RL33640Q).S. Strategic Nuclear Forces: Background, Developments, and
Issuesby Amy F. Woolf

64 For more on the VPM, s&8RS Report RL32418\avy Virginia (SSN'74) Class Attack Submarine Procurement:
Background ad Issues for Congresty Ronald O'Rourke

65 See, for example, Government Accountability OfficeJumbia Class Submarine[:] Overly Optimistic Cost Estimate

Will Likely Lead to Budget IncreasedSAO-19-497, April 2019, pp.2@ 3; Davi d BlsthdNewNoemal, “Lat e

for Virginia-Cl ass At tDeferise \RwsatMarch 20, 2019; Megan Eckstein, “Navy
Sl owi ng Down Mainten&8NNews Ndavr Clon236 r uz®19n,David B. Larter,
Seeking Savings, Shakesp |t s Pl ans for Mo r eDefenesetNeveApril 2 20tL% Anthongu b mar i nes, ”

Capaccio, “U.S. Navy Sub Fir ep oBlemberidpugustdd 2019DRallayed by Wel d
McLeary, “Weld Probl ems Spr 8eakimgDefenSAugustild, 2009 DayidBSub Pr ogr am,
Larter, “Questions About US Navy Att ackDefnseNeRAvguwstr am Li nger
16, 2019; Emma Watkins, “Wil-Tuhl é eP rUdaiBina IlN@&égtpugiBtald,n Have a Mi
2019; David B. Larter, “As CNO Ri char d®efenseDeytagust s , US Subm
22, 2019; D &\fter al_eaBershihakeup etrGeneral Dynami@siMurky Future forSubmarine

Building, Defense New$cb b e r 28, 2019; Rich Abott, “Navy Says Virginia

R a t Befefise DailyNovember 6, 2019.
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desired submarames prWkatr eanmeedtt he costs of t he
portion of these costs will be borne by the

Regarding the second drulTet2@bIdI ntprados er, e @o MNto veetr

The Navy and submarine builders General Dynamics Electric Boat angbdst News
Shipbuilding are executing a recovery plan to get Block IV Virgoléss submarine
production back on track, after the last five submarines in Block Ill delivered late.

The Virginiaclass program had previously been held up as a model ofeeffic
procurement, as the boats were deliveringcost and orschedule—or at times beating

cost and scheduleand former Navy Secretary Ray Mabus grew to joke about the program
as having a punebard rewards program to get 10 subs for the price of ninevéDgtimes

also dropped from 84 months to 72 and then to 66, on their way down to 60 months for
Block IV.

But as the program moved from building one a year to two a year, the subs stopped
delivering on time.

“The way we buil d o usupersmodulesythat magesup eathtbeatl:e’ s f our

two built at EB, two built at Newport News. From their module perspective, they have to

deliver a module (one of each kind) every six months. And you look the entire fabrication,

from the pipe shoptopfabtosubmodul es t o modul es, when you're at
two per year, every part of that assembly line must be on cadence. At Hab pat the

submodule, the footprint, the people, the tools, the procedures. So what we learned is, if

you get out of cadendéen any part of that step, you’'re going
test . So that’'s what happened,” Rear Adm. Davi d C
for submarines, said in response to a USNI News question during a gweestianswer

session atthBla v a | Submarine League’s annual symposi um.

“So the companies have put together a recovery pl
thing is getting back to cadence across the entire production line, from the pipe shop, pre

fab, submodules, modules and finassembly and test. Our plan has us getting back to

cadence by the end of next year,” he said.

Speaking to USNI News after the event, Goggins said that Newport News Shipbuilding

had expanded its footprint at its Virginia shipyard to try to keep up withhiteer

wor kl oad, which woul desuntastheshipgardalsosbegmavimike i n t he | o
on the upcoming Columbielass ballistic missile submarine program.

“ At Newport News they expanded to additional foot
thenext year and a half, through the end of next year, is getting those modules completed

on schedule,” Goggins told USNI News.

“So by the end of next year, we're back to caden

the planned resources to go execute modutel i veri es. ”

He said metrics are in place to ensure the company is on track to meet this goal. Asked if
any significant hurdles remain, he said,
people, they have the footprint, they have the tooling; thstytjave to go execute, which
they're doing today."”

they ne

Tom Plante, the director of strategic planning for Electric Boat, told USNI News during a
September visit to the Connecticut shipyard that some of the vendors were unable to keep
up with the faster pacef ghipbuilding, either sending parts late or sending parts with
deficiencies that had to be later ripped out of modules and replaced.

“We were challenged to meet our schedules in Blo
execution, some of that is ripples cadsy [continuing resolutions] and funding and plus
ups,” Plante said.
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“1f we get off that rhythm, if we get off that ca
multiple ships to work through that. If you have a supply probleran-conforming
materialc o mes i n and | ’'ve got to stop, | ’'ve got to go

got to redo things—then that all adds time and cost to construction execution by
shipbuilders."?”

Goggins said Wednesday [November 6] that it would be important totkeeggcovery
plan on track and get the Virginia production | i
over and affect the Columbia class of SSBNs.

“The key thing is getting back to cadence across
needed toensurettiekuccess of the Columbia program, which i
said.

Despite the challenge keeping up with the faster delivery schedule, Goggins said the
Virginia-class submarines have been delivering at-bigdrer quality. The future Delaware
(SSN791) completed its sea trials on Oct. 10 and delivered on Oct. 25 and was the-highest
quality sub delivered to date, according to the Board of Inspection and Survey (INSURV)
report, Goggins saitf.
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As of October 1, 2020, DOD and other feder al g oV
Continuing Appropriations (HcR, / #GR-I5@fME8 Ot her EX
October 1, 2020), a continuing resolWtR.on (CR) t
833yas passed by the House and Senate on Septemb
signed into |l aw by the President on October 1, =
SectioM. R25 3 B-IT5i2d 6an anomaly (i.e., special | ec

permits whhhéeagat yekKYyo2m2011 funding for the procurem
Col umbias s s ubMidrhobmudmalhy,s t he Navy would have be
doing this poryohihbei tCGRon otng eneerw isnarrdass eandi ry e@rroc u.

guantities. The Administration-rleagwre ptreod rtahma tb ear
included ingat EReDaeegcheembidcedr 2020. The text of Sect
SEC. 125.

(a) (1) Notwithstanding any other provision of this Act, the Secretary of the Navy may
enter into a contract, beginning with fiscal year 2021, for the procurement of up to two
Columbia class submarines.

(2) With respect to a contract entered into under subsection (a), the Secretary of the Navy
may use incremental funding to make payments under the contract.

(3) Any contract entered into under subsection (a) shall provide-that

(A) any obligation of the United States to make a payment under the contract is subject to
the availability of appropriations for that purpose; and

%Megan Eckstein, “Navy, Sub Builders Have Recovery Plan to
S ¢ h e dUSNINewsNovembe 7, 2019.
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(B) total liability of the Federal Government for termination of any contract entered into
shall be limitedto the total amount of funding obligated to the contract at time of

termination.

(b) Notwithstanding sections 102 and 104, amounts made available by section 101 to the
“Shipbuilding and

Depart ment
tot he rate f

of Def ense

for

or operations
an amount not to exceed $1,620,270,000.

necessary for “Ohi

Conve
Repl

2000EVawOi w" 66T Ul W GdEOLD @108 DO@BIOW
t f hoer

Tab3bel ow summar i
Col umbiass A3 omaratm2@ i

authority to

Z€es

congtse sFHi2dunnadl i nagc trieognu eosnt
budgéev¥thebmNavyi ors,

request:i

use inmkbeefmenstlt Weinsdhingstionfumd cl

Table 3. Congressional Action on FY20 21 Funding Request
(Millions of thenyear dollars, rounded to nearest tenth; totals may not add due to rounding)

Authorization Appropriation
Request HASC SASC Conf. HAC SAC Conf.

Department of Defense (DOD) Funding
Research and development (R&D)

PE0603570Nline 047)/Project 3219 80.1 80.1 80.1 80.1 80.1

PEO603595N (lin652/Project 3220 317.2 317.2 317.2 306.7 317.2
Subtotal R&D 397.3 397.3 397.3 386.8 397.3
Procurement

Procurement 2,8915 28915 28915 2,862.2 2,8915

Advance pocurement(AP) 1,123.2 1,123.2 1,298.2 1,123.2 1,253.2
Subtotal Procurement 4,014.7 4,014.7 4,189.7 3,985.4 4,144.7
TOTAL DOD Funding 4,412.0 4,412.0 4,587.0 4,372.2 4,542.0
Department of Energy (DOE) funding
Naval Reactor8 Columbiaclass reactor 64.7 64.7 64.7 64.7 64.7

systems development

Source: Navy FY2@1 budget submission and committee and conference repemtplanatory statementsn
FY2@1 National Defense Authorization Act @FY2@1 DOD Appropriations Act, and (for appropriations
figures for DOE Naval Reactors funding), committee and conference reports on the2E¥2@rgy and Water
Developmentand Related AgencidsppropriationsAct.

Notes: PE means Program Element, that is, a research and development line item. A Program Element may
include several project®E0603570N/Project 3219 isthe SSBN(X) reactor plant project within the PE for
Advanced Nuclear Power Systen®=0603595N/ Project 3220 isthe SeaBased Strategic Deterrent (SBSD)
Advanced Submarine System Development project within the PBHiay ReplacementHASC is House

Armed Services Committe€SASC is Senate Armed Services CommittébAC is House Appropriations
Committee;SAC is Senate Appropriations Committe€onf. is conference agreement. SCN is Shipbuilding and
Conversion, Navy; NSBDF is National Smsed Deterrence Fund. The procurement funding requested for

FY2018 is advance proament (AP) funding.

87 For more on incremental funding, SEBS Report RL31404Defense Procurement: Full Funding Pokicy
Background, Issues, and Options for CongrégsRonald O'Rourke and Stephen DaggetttCRS Report RL32776,
Navy Ship Procurement: Alternative Funding ApproaéhBackground and Options for Congresy Ronald

O'Rourke
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The House iAkrensedCoSenrivt t BEeRep#BA 4Rl 5H6uleypod tRZ020) on
6395recommenmdeaed ttkreefl sNn shown Tabld. €ehe HASC col umn

Secti oonmH.1R.23a8a 39é&ported by the committee states:

SEC. 1023. USE OF NATIONAL SEBSASED DETERRENCE FUND FOR
INCREMENTALLY FUNDED CONTRACTS TO PROVIDE FULL FUNDING FOR
COLUMBIA CLASS SUBMARINES.

Section 2218a(h) (1) of title 10,arJhipgreapesrtlayt es Co
phased install ment payments’’ and inserting “°', p
full funding for the first two Columbia 2 class s

H. Relpl#642t at e s :
Submarine Supplier Development

The committee recognizes that the submarine supply base lost approximately 12,000
suppliers since the end of the Cold War. Material provided by the submarine industrial base
is planned to grow by more th&00 percent over the next 5 years, after more than two
decades of nurturing a fragile industrial base where 75 percent of funding for supplier
material was awarded to single or setmrce suppliers. Congress authorized and
appropriated funding iffiscal year 2019 and fiscal year 2020 and provided flexible
authoritiessupporting submarine industrial base expansion and staimilttgtives. In

fiscal year 2019, the Navy identified 324 supplierse&scutioncritical and has been
conducting assessments ofethealth and readiness of those suppliers. In the 2020
assessmenthe number of critical suppliers has grown to 350, of which 61 baen
identified as challenged to meet future demand. The comntitkeves that continued
investment in supplier develogntwill reduce material lead times amdprove the ability

of the submarine industrial base to meet challenging construction schedules at higher rates
of production. Therefore, the committee encourages the Secretary of the Navy to include
supplier develpment funding in future budget requests until the number of challenged
suppliers has been significantly reduced. (Pagea0)9

21 OEUI

The Senate Armed Ser viS. eRe pRo3mbrilirltbty  &,0 HQANR .ioths 1 e p C
6395recommended the funding I|Tavwd8lebBeshown in the
recommended increase of $175.0 million for advar
“‘Submianeppl i etr( PRagaeRidigha8r)y.i ng t hi s r®.cRenptendEd6 i nc

236t at es:

Submarine supplier stability

The budget request included $1.1 billion in line number 2 of Shipbuilding and Conversion,
Navy (SCN), for Columbialass submarine advance procurement.

The committee believes that expanding the capabilities of the seaoddthirdtier
contractors in the submarine industrial base should lead to greater industrial base stability,
cost savings, and improved efficiency as production increases to meetuineb@eclass
construction schedule.

Therefore, the committee recommends an increase of $175.0 million in line number 2 for
Columbiaclass submarine advance procurement.
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The committee directs the Secretary of the Navy to notify the congressional defense
committees, in writing, within 30 days of obligating funds provided for submarine supplier
stability. The notification shall include: obligation date, contractor name or names,
location, description of the shortfall to be addressed, actions to be undedesiead end

state, usable end items to be procured, period of performance, dollar amount, projected
associated savings, including business case analysis, if applicable, contract name, and
contract number. (Pages-29)

Sectiof.12ZB4Feported by the committee states:

SEC. 121. CONTRACT AUTHORITY FOR COLUMBIALASS SUBMARINE
PROGRAM.

(a) CONTRACT AUTHORITY—The Secretary of the Navy may enter into a contract,
beginning withfiscal year 2021, for the procurement of up to two Colunctaas
submarines.

(b) INCREMENTAL FUNDING—With respect to a contract entered into under
subsection (a), the Secretary of the Navy may use incremental funding to make payments

under the contract.
(c) LIABILITY. —Any contract entered into under subsection (a) shall provide-that

(1) any obligation of the United States to make a payment under the contract is subject to
the availability of appropriations for that purpose; and

(2) total liability of theFederal Government for termination of any contract entered into
shall be limited to the total amount of funding obligated to the contract at time of
termination.

SectionS.1®®4 reported by (tehmp hacsmmi tatdade dgt at e s

SEC. 1025. SENSE OF CONGRESS ON ACTIONS NECESSARY TO ACHIEVE A 355
SHIP NAVY.

It is the sense of Congress that to achieve the national policy of the United States to have
available, as soon as prigetble, not fewer than 355 battle force ships

(1) the Navy must be adequately resourced to increase the size of the Navy in accordance
with the national policy, which includes the associated ships, aircraft, personnel,
sustainment, and munitions;

(2) across fiscal years 2021 through 2025, the Navy should start construction on not
fewer than—

(A) 12 Arleigh Burkeclass destroyers;

(B) 10 Virginia-class submarines;

(C) 2 Columbia-class submarines

(D) 3 San Antonieclass amphibious ships;
(E) 1 LHA-classamphibious ship;

(F) 6 John Lewiglass fleet oilers; and

(G) 5 guided missile frigates;

(3) new guided missile frigate construction should increase to a rate of between two and
four ships per year once design maturity and construction readiness permit;

(4) the Columbia-class submarine program should be funded with additions to the
Navy budget significantly above the historical average, given the critical single
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national mission that these vessels will perform and the high priority of the
shipbuilding budget for implementing the National Defense Strategy

(5) stable shipbuilding rates of construction should be maintained for each vessel class,
utilizing multi-year or block buy contract authorities when appropriate, until a deliberate
transition plan is ideifted; and

(6) prototyping of potential new shipboard sub systems should be accelerated to build
knowledge systematically, and, to the maximum extent practicable, shipbuilding
prototyping should occur at the subsystiewel in advance of ship design.

S. Rep232I1d® st ates:
Submarine Construction Workforce Training Pipeline

The budget request included $9.2 million in Research, Development, Test, and Evaluation
(RDT&E), Defensewide, for PE 67210D8Z Industrial Base Analysis and Sustainment
Support.

The committee notes that, over the next decade, the subrahijeiilding industry must
hire at least 18,000 new skilled workeossupport the production of the Columiziass
ballistic missilesubmarine and the continued construction of the Virgitagassubmarine.
The submarine industry has worked closely with Sdatklocal governments, community
colleges, high schools, and commuriigsed nosprofits for the past severgkears to
establismew training pipelines to support these increased hiring needs.

Thus far, such pipeline training programs have placed nearly p&@fle in submarine
industry jobs. The committee notes that additidnatling will increase théhroughput of
these pipelines anelxpand them into additional States to more adequately respdingl to
hiring demand.

Therefore, the committee recommends an increase of $20.0 nmlIRDT&E, Defense
wide, for PE 67210D8Z for increasing tlsebmarine corieuction workforce training
pipeline. (Page 124)

~ . —
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The House AppropriatiénRepgdam@fiideey IHEB R.2820rppon
7617recommended the funding Talded Shehowaoommenh theo
reduction of $10.51eM@i | CommomnoMi $sinkee5Comgarf bme
and prototype hi st Ba2g6e/ad |Tye coovnemebnuddegde treedducti on o
million for pCANHGOennseon ti diast efdo amfdl oEantt eNeptrwosrek sSer v
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Il . R. a6 r‘eported by the committee, the paragrap
Shipbuilding and Conversion, Nahys(BCNYyiappnopr.i
... Provided further That funds appropriated or otherwise made available by this Act for
Columbia Class Submarine (AP) may be available for the purposes authorized by
subsections (f), (g), (h) or (i) of section 2218a of title 10, UnitedeSt&ode, only in
accordance with the provisions of the applicable subsection.
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21 OEUI
The Senate Appropriations CommKXKEdati hhehe expl
commi ttee rel easedr emo Mmerednbe rt Hed , f RrORIOng | evel s
col umMmmbdfe The recommended increase of $130.0 mil
fundi n‘Priogrfaon i ncrease: SubmafiPagei ddd3tri al ba:
In the bildl as rel easeldd,by2azhC, ctohmemipareaeg roanp N otvle
appropriations for the Shipbuilding and Conversi
tBi provision:

... Provided further That funds appropriated or otherwise made available by this Act for

Ohio Replacement Submarine (AP) may be available for the purposes authorized by

subsections (f), (g), (h) or (i) of section 2218a of title 10, Uni¢tates Code, only in

accordance with the provisions of the applicable subsection.
The explanatory statement for the bild]l rel eased

COLUMBIA Class Submariness=The fi scal year 2021 udesesident’ s bu
$4,014,650,000 in Shipbuilding and Conversion, Navy, for the incrementally funded

procurement of the first COLUMBIA Class submarine [CLB] and for advance procurement

[AP] of eleven additional hulls of the COLUMBIA Class. The Committee notes that

unpreeedented acquisition and funding flexibilities have been provided by the Congress

for the acquisition of the CLB, including authority to enter into economic order quantity

contracts in fiscal year 2016, authority to award contracts for advance constifigoal

year 2016, authority to award contracts for continuous production in fiscal year 2017, the

expansion of such continuous production authority in fiscal year 2018, incremental funding

authority for advance procurement in fiscal year 2016, aughdoit incremental full

funding of the first two CLB hulls in fiscal year 2021, as well as sizeable additional

appropriations to support the submarine industrial base for both COLUMBIA and

VIRGINIA Class submarines. Additionally, in fiscal year 2021, the\N@quested-Jear

AP appropriations of nuclear propulsion equipment components for the second CLB,

which the Committee believes is an unprecedented use of AP, but does not object to in this

instance. However, the Committee is displeased with the wanethigst was presented to

the Congress and is concerned about the potential future such use of AP. Therefore, the

Assistant Secretary of the Navy (Research, Development and Acquisition), in consultation

with the Assistant Secretary of the Navy (Financialndger and Comptroller) is directed

to submit to the congressional defense committee
fiscal year 2022 budget request, a certification of the need for-gagr3AP requested in

fiscal year 2022, as well as to providdetailed execution update by component-gear

AP appropriated in fiscal year 2021, to include any deviations from information previously

provided to the congressional defyemamAPe commi ttees
request for nuclear propulsiongpment in fiscal year 2021.

The Committee notes that despite the significant legislative support provided by the

Congress for the CLB, challenges have occurred in certain design, prototyping, and

advance construction efforts of the program. In particolagoing missile tube issues have

consumed the majority of the common missile compartment schedule margin, thereby

causing additional risk to the ship construction schedule. Further, the Committee notes that

despite Navy | eader dhatptdher €pBati sd t hteatNeamegntss ttop
priority, the Navy’'s budgets and acquisition pla
instance, the fiscal year 2021 budget request for the COLUMBIA Class includes

$16,400,000 for the submarine industrial hasdecrease of $129,000,000 from amounts

appropriated for fiscal year 2020 despite repeated statements by Navy leadership that the

supplier industrial base presents the most significant risk to the program. Further, the Navy

continues to inject risk intahe CLB program by destabilizing the VIRGINIA Class

submarine program, as addressed elsewhere in this explanatory statement. The Committee
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recommends an additional $130,000,000 to support the submarine industrial base, and
believes that further erosion pérformance of the CLB program would warrant a review

of the Department of Defense and Navy acquisition enterprise as it relates to submarines.
(Pages 114.17)

The explanatory statement that the committee re
anwWat er Devel opment and Rel ated Agencies appropr
lineTahmd eost at es:

COLUMBIA-CLASS REACTOR SYSTEMS BVELOPMENT

The Committee recommends $64,700,000 for Coluriliéss Reactor Systems

Development. Columbtalass submarines are vital to maintain our survivable deterrent.

The Committee remains concerned aboutio® delivery of the first Columbi€lass

submar i ne, in part because Naval Reactor s’ asserti
propulsion plant have been inconsistent. The Committee notes that Naval Reactors has not

provided the quarterly updates to the Committee that were directed last yedireatsl

Naval Reactors to provide the initial brief within two weeks of enactment of this act. (Page

132)

Congressional Research Service 39



Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program

Appendix A. 2 UOOEUA @B @d w22 UDWOU

i nfor mat.

shhowar i

SSBNs,

on or

zedhent

gr owrs i @we ra ntdi meu,mbreef |
ShetOhtoisl msshcaarr

and it

This appendi x provides background
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the size of U.S. SSBNs has

SLBMs carried on each boat

the SLBMs carried by earlier U.S.

earlier YLB.p&SSBNsorhet lehdas s avdd hingn stubmer ged
di spl acle8nems0 otfons, i s more than

Table A-1.U.S. SSBN Classes

t wi ce

George Lafayette/Benjamin
Washington Ethan Allen Franklin (SSBN - Ohio (SSBN -726)

(SSBN-598) class  (SSBN-608) class 616/640) class class
Number in class 5 5 31 18/14
Fiscal years FY1958FY1959 FY1959 and FY196: FY1961FY1964 FY1974/FY1977
procured FY1991
Years in 19591985 19611992 19632002 1981/1984present
commission
Length 381.7 feet 410.5 feet 425 feet 560 feet
Beam 33 feet 33 feet 33 feet 42 feet
Submerged 6,700 tons 7,900 tons 8,250 tons 18,750 tons
displacement
Number of SLBM 16 16 16 24 (to be reduced
launch tubes to 20 by 2018)
Finaltype(s) of Polaris A3 Polaris A3 Poseidon G3/ Trident Il D-5
SLBM carried Trident| C-4
Diameter of those 54 inches 54 inches 74 inches 83 inches
SLBMs
Length of those 32.3 feet 32.3 feet 34 feet 44 feet

SLBMs

Weight of each
SLBM (pounds)

Range of SLBMs

36,000pounds

~2,500 nm

36,000 pounds

~2,500 nm

65,000/73,000 pounds

~2,500 nm/~4,000 nm

~130,000 pounds

~4,000 nm

Sources: Prepared by CRS based on data in Norman Polifilae, Ships and Aircraft of the U.S, Rieeapolis,

Naval InstitutePress, various editions, and (for SSBN decommissioning dates) U.S. Naval Vessel Register.

t he

si ze

Notes: Beam is the maximum width of a ship. For the submarines here, which have cylindrical hulls, beam is the
diameter of the hull.

The range of an SLBM can vatgpending on the number and weight of nuclear warheads it caa@sal
ranges can be lesser or greater than those shown.

The George Washingtorlass boats were procured as modifications of SSNs that were already under
construction.Three of the boatswere converted into SSNs toward the ends of their lives and were

68 The larger size of the Ohidass design also refleagrowth in sizeover time in U.S. submarine designs due to
other reasons, such as providing increased interior volonmeasure$o quiet the submarine acoustically,ato
make it harder to detect.

Congressional Research Service

40



Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program

decommissioned in 198B985 The two boats that remained SSBNs throughout their lives were
decommissioned in 1981.

All five Ethan Allertlass boats were converted into SStdsvard the ends of lheir lives The boats were
decommissioned in 1983 (two boats), 1985, 1991, and 1992

Two of the Lafayette/Benjamin Frankéilass boats were converted into SSNs toward the ends of their lives and
were decommissioned in 1999 and 20Te 29 that remained SBNs throughout their lives were
decommissioned in 1986995.For 19 of the boats, the Poseidon-&was the final type of SLBM carried; for the
other 12, the Trident | G4 SLBM was the final type of SLBM carried.

A total of 18 Ohioclass SSBNs were builthe first four, which entered service in 1981984, were converted
into SSGNs in 2002008.The remaining 14 boats entered service in 194897.AlthoughOhio-class SSBNs are
designed to each carry 24 SLBMs, by 2018, four SLBM launch tubes on each hodicadeactivated, and the
number of SLBMs that can be carried by each boat consequently is to be reducedsmtB@f the number of
operational launchers and warheads in the U.S. force will comply with gtcateiclear arms control limits
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The 'sUKf ouardlamgs SSBNs, whichleadereadckecairicye 16
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Agreement for Coo ration on the Uses of Atomic
known as the Mutu Def ense Agrde ebnye ntth)e. 1V@i5t8hi n t
agreement, cooper on on SLBMs in particular i s
1

pe
al
ati

Agreement and a 982 Exchange MThedwiateasst ibfeit emk eir

69 Although the SLBMs on UK SSBNs are U:8ade, the nuclear warheaats the missiles are of UK design and
manufacture.

A March 18, 2010, report by the UK Parliament’s House of
following:

During the Col d Waeperatiohith thdlhited States wak emasiderdabat

the heartofthe[UKU. S. ] ‘special relationship’. This included th
Agreement, the 1963 Polaris Sales Agreement (PSA) (subsequently amended for Trident), and the

UK's use of the US nucl ear Thecooperatontaso i n Nevada from 19
encompassed agreements for the United States to use bases in Britain, with the right to store

nuclear weapons, and agreements for two bases in Yorkshire (Fylingdales and Menwith Hill) to be

upgraded to support US missile defence plans

In 1958, the UK and US signed the Mutual Defence Agreement (MDA). Although some of the
appendices, amendments and Memoranda of Understanding remain classified, it is known that the
agreement provides for extensiveageration on nuclear warhead and teatechnologies, in

particular the exchange of classified information concerning nuclear weapons to improve design,
development and fabrication capability. The agreement also provides for the transfer of nuclear
warheadrelated materials. The agreemenswanewed in 2004 for another ten years.

The other major UKUS agreement in this field is the 1963 Polaris Sales Agreement (PSA) which
allows the UK to acquire, support and operate the US Trident missile system. Originally signed to
allow the UK to acquir¢he Polaris Submarine Launched Ballistic Missile (SLBM) system in the
1960s, it was amended in 1980 to facilitate purchase of the Trident | (C4) missile and again in 1982
to authorise purchase of the more advanced Trident Il (D5) in place of the Cdirin tlee UK

agreed to formally assign its nuclear forces to the defence of NATO, except in an extreme national
emergency, under the terms of the 1962 Nassau Agreement reached between President John F.
Kennedy and Prime Minister Harold Macmillan to faeilé negotiation of the PSA.

Current nuclear coperation takes the form of leasing arrangements of around 60 Trident Il D5

missiles from the US f or t h-standing colabdratiothengpghrendent deterr en
design of the W76 nuclear warheadrimd on UK missiles. In 2006 it was revealed that the US and

the UK had been working jointly on a new ' Reliable Rep
modernise existing W#6tyle designs. In 2009 it emerged that simulation testing at Aldermaston

on dual ais hydrodynamics experiments had provided the US with scientific data it did not

otherwise possess on this RRW programme.

The level of ceoperation between the two countries on highly sensitive military technology is,

according to the written submissiondé m | an Kear ns, “wel | above the nor m, e
alliance relationship”. He quoted Admiral William Crow
who likenedthe UKUS nucl ear relationship to that of an iceberg,
out, butbeneath the water there is quite a bit of everyday business that goes on between our two

governments in a fashion that’s unprecedented in the w
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Mar ch 20hle0 Unhiatted St at es aanvde tnhae nUnaiitneedd Kai nsghdaor ne c
commit ment to nuclear deterrence thrdugh the Pol

u.s. wildl continue to maintain its strong strate
fol-bowpl atforms, baded WydreetmeamtPol aris S

The firsd¢l ¥aesag88BN was originally projected to r
2024, b

S_
ut an October 2010 UK defense and securit
d

Vanguar class ships wielalr spnowobé¢ haxt etmmeded oluy & of

service into the I|?ate 2020s and early 2030s.

The UK plans t o r ecpllaascse btohaet sf owirg éhaentgaueaieodo r f our
Dr eadncoluagshst boats are to be equipped with 12 mis
call for each -HolltBMp, cwirtrty tetighat Der four tubes
The repor“tMasitna'tceatect Hast Bubhdt ag t-hies sruebgnairriende s

around”T2h0el 6f.i rst new boat is to be delivered by

previously planned.

The United States is assisbi @adnStBaBgNUtH rwigtrla mec e 1l tne
addiditometmodul ar Common Mit éei Uai Cemp &t amest i €§Ch
UK with t h3 rneean PRPOWR Ipd anBe d adpSouBgNe.t A December 20
press repotriterset antaess hheheat strong [ k] <col |l aborati
Dr e adnporuogghrtam] , particularly with regard to the

t echnalnagy,hat the desi ghr ecaodnncoeupgthsts‘@ammpietwg s f or t
propul sion plant basedge®meimmnU SbKd erseeagchtn oba gy usi ng
(PWR) and modern seconTalrey W.rS.p uNasviyo ns tsaytset se msh at

Naval Reactors, a joint Department of Energy/Department of Navy organization
responsible for all aspects of naval nuclear propulsion, has an ongoing technicagexchan
with the UK Ministry of Defence under the US/UK 1958 Mutual Defence Agreement. The

personal bonds between the US/UK scientific and technical establishmezatdeeply rooted.

(House of Commons, Foreign Affairs Committ&&th ReporGlobal Security: UKUS Relations
March 18, 2010, paragraphs 1335; http://www.publications.parliament.pdtm200910/
cmselecemfaff/114/41402.htm paragraphs 13135 are included in the section of the report
available athttp://www.publications.parliament.ygcm200910¢mselecémfaff/114/11406.htm)

See al so “U. K. SSAams BatenExban 8lu &lbbal@ecurity Néwswirduy 80, St at es, ”
2014.

! Statement of Rear Admiral Stephen Johnsd®INUDirector, Strategic Systems Programs, Before the Subcommittee
on Strategic Forces of the Senate Armed Services Committee [on] FY2011 Strategic Systemd,7, 2010p. 6.

72 Securing Britain in an Age of Uncertainty: The Strategic Defence and SeBRatiewPresented to Parliament by

the Prime Minister by Command of Her Majesty, October 2010, p. 39.

73 Securing Britain in an Age of Uncertainty: The Strategic Defence and Security Rewmanted to Parliament by

the Prime Minister by Command of Helajesty, October 2010p5,3839.For mor e ©nmadihobght UK’ s
SSBN progranas it existed prior to the October 2010 UK defense and security review sgmRjchard Scott,
“Deterrence ABnAo06Pi ®e §baamBer 28e2600: 1251

74 Securing Britain in an Age of Uncertainty: The Strategic Defence and Security Revimented to Parliament by

the Prime Minister by Command of Her Majesty, October 2010, p. 39.

> PWR3 means pressurized water reactor, design number 3. U.S. and lg&-powered submarines employ
pressurized water reactors. Earlier UK nucleawered submarines are powered by reactor designs that the UK

designated PWR and PWR1 . For an article discussing the PWR3 plant, s
Energishg t he UK’ s NavalJa&aued®alnte omga t@aiduyR@ll: 4Dx47ence Revi ew
“%“Sam LaGrone and Richard Scott, “StrateglaneAsseNasvy Deterr e

International December 2011: 17 and 18.
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US/UK 1958 Mutual Defence Agreement is a Government to Government Atomic Energy
Act agreement that allows the exchange of naval nuclear propulsion technology between
theUS and UK.

Under this agreement, Naval Reactors is providing the UK Ministry of Defence with US

naval nuclear propulsion technology to facilitate development of the naval nuclear

propul sion plant for the UK’'s nexmarimpenerati on SUC(
The technology exchange is managed and led by the US and UK Governments, with

participation from Naval Reactors prime contractors, private nuclear capable shipbuilders,

and several suppliers. A UK based office comprised of about 40 US persornvieé fod-

time engineering support for the exchange, with additional support from key US suppliers

and other US based program personnel as needed.

The relationship between the US and UK under the 1958 mutual defence agreement is an
ongoing relationship anthe level of support varies depending on the nature of the support
being provided. Naval Reactors work supporting the SUCCESSOR submarine is
reimbursed by the UK Ministry of Defenéeé.

U.S. assistance to the UK on orcawalr erdu anaengr yperaa sl
To help jurnspsnuprdtweirheed KU b mari ne program, the Un
the UK a complete nuclear propulsion plant (pl us
installed o®n ¢$ihjea &k iSEBIHM ¢y apsosw enruecdl eaatrt ack submar
(SSNs), which entered service between 1959 and 1
first-powekedr shi p, tDhre aadtntoavegii tcshu bematrérmneed ser vi ce
The Decklmbepr e2ss r BpeorUK sitsateelssa hladadoki ng at ot hel

b et wireena d naonudg htthe Ohi o Repl acement Progr amme. For
agreement has been signed off regar@&ing the plat
respective Tombat systems.

A June 24, 28t1lé6teprehe fepbowing:

The [U.S. Navy] admiral responsible for the nuclear weapons component of ballistic
mi ssile submarines today praised the “truly wunigq
officers who have similar responsibilities, and said that historic cooperation would not be
affected by Thursday’'s vote to have the United Ki

Vice Adm. Terry Benedict, director otff the Navy’s
based on a telephone exchange Thursday morning w
have no c o noaledBrexitvote-braBritishexit— was a deci si on based o

its relationship with Europe, not®with us. | see
“"Source: Email to CRS from Navy Office of Legislative Affai
Generation U. K. Boomer s BRS8N Newghttp:/fiewvousni.dlg.D8&emb&d7, 2014i ons hi p, ”
“Sam LaGrone and Richard Scott, “StrateglanesseNasvy Deterr e
International December 2011: 19. See also Jake Wallis Simons, “Br
Nucl ear PolticogAprd 30, 2015
“Ott o KrBeeinsehdeirc,t :* UK Exit From European UniUSNINMsn't Hinder

June 24, 2016.
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Appendix C. " OO U QE®EONGI WELDT DOWE OE w
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endi x provides Chhd akodriagsusn tp riongfrogrimma tainodn o r
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Al t hough the eventuzl asse ESBiNsr diplsa dn@ atpyh de e@Mving
Columbiams amgbheamtraced more specifically to an
2006 between President George W Bush asnd UK Pri
desire to participatreviime al ipfre gebfa @LhBaM Terntdoenrdth telhle
2040s, and -gyenbeaati ohs-S8§BNEochowyn® this exchang
with an atwae emresjse wtfed ret-ctemesmBi8iIBAsesmeft hhe O
woul d Iniekeedleyd bteo devel op and fDGO d na 2r0e0p7l abceegmaenn ts
orm nexner abaeerdsearat( 8B8T)heketse urde ets -baeddt he te

strategi(cSBdSelb)esirgmal the possibibhegesbatithebaece
submari ne.

An Initial Capabilities Document (I1¥@mbD)d for a nev
approveds byoiDDID Requirements Oversig¥#tn Committee
July 2008, DOD issued ad€@€oneepbrDaai anahypirevbii
(AOA) for the program; an acquisiti'esn deci sion r
acquisition executive, stated the new®system wol
The Navy e€oabhhdabesanpdfageceabout tthis same ti me

The AOA reportedly bega®The ADA wasmeomphrefad]
brief to the Office of the Secretary of Defense

[

was compl et ed nA (Bfe pS uefnibiecri e2n0cOy9 .ReAwni evs Letter wa
Director, Cost Assessment & Progr®meEVMOAuati on (
concludeddediagn aSsBW was the besd| oaps i 9IBNor (@

80|n February2007, the commander of U.S. Strategic Command (STRATCOM) commissioned a task force to support
an anticipated Underwat Launched Missile Study (ULMSPn June 8, 2007, the Secretary of the Naitjatedthe

ULMS. Six days later, the commander of STRATCOM directed that a Sea Based Strategic Deterrent (SBSD)
capabilitybased assessment (CBA) be performeduly 2007, th task force established by the commander of
STRATCOM provided its recommendations regarding capabilities and characteristics for a new SBSD. (Source: Navy
list of key events relating to the ULMS and SBSD provided to CRS and the Congressional BudgéCBffigen

July 7, 2008.)

8%0n February 14, 2008, the SBSD I CD was approved for joint
Review Board (R3B). On April 29, 2008, the SBSD was approyv
procecedto@D’' s Joi nt Ca p al{Sodrde:tNavg Itst oBkeyaveuts rélaling B the ULMS and SBSD

provided to CRS and CBO on July 7, 2008.)

82 Navy briefing to CRS and CBO on the SBSD program, July 6, 2009.

83 Navy briefing to CRS and CBO on the SBSD paogr July 6, 2009.

84 An August 2008 press report states that the program office, callee3P81%, “was est abl i shed within
months.” (Dan Taylor, “Navy St&raerdp i BmeiddhSawAdist i ce To Ma
17, 2008.

85“Goi ng B ddfende BdilySeptefnber 22, 2008, p. 1.

86 Department oDefenseFiscal Year (FY) 202 Budget EstimatedNavy, Justification Book Volume, Research,
Development, Test & Evaluation, NaBydget Activity 4entry for PEO603561N, Proje8220 (PDF page 345 of 888).
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a June 26, 2ddtBscMNavynigl optpons that were exami:!
class, S8BREendi)x D

The prsogMialnme st omee tAi m@ vwasmbheerl d9 ,0n2 0DleOc.e On Febr ua
the Navy provided the following statement to CRE
meeting:

The OHIO Replacement Program achieved Milestone A and has been approved to enter
the Technology Development Phase of thepD of Defense Life Cycle Management
System as of Jan. 10, 2011.

This milestone comes following the endorsement of the Defense Acquisition Board (DAB),
chaired by Dr. Carter (USD for Acquisition, Technology, and Logistics) who has signed
t he pr o tstomenX Asquidition Decision Memorandum (ADM).

The DAB endorsed replacing the current 14 Gdiass Ballistic Missile Submarines
(SSBNss) as they reach the end of their service life with 12 Ohio Replacement Submarines,
each comprising 16, 8nch diamete missile tubes utilizing TRIDENT Il D5 Life
Extended missiles (initial loadout). The decision came after the program was presented to
the Defense Acquisition Board (DAB) on Dec. 9, 2010.

The ADM vali det el cthme | prggyg rDaeem ea |olpomwesn te nSttrrya tiengtyo
Technol ogy Devel opment Phase during which warfig
operational and affordability goal s. Design, proc
continue to ensureasufftygi ot teatn®hbpgi pabcmrer

) EOUEUawl YA w, DPOT UUOOT w! w xxUOYEO

On January 4, 2017, DOD gave -cMial sess tpornoeg rBa na.p pMi ol vee
B approval, which permits a program teontenter t he
(EMD) phase, is generally considered a major mil
permitting the program to transition, in effect,
procurement program of recortdo fSohgmessyod, thel?7
Mil estone B approVabsfproghamCetamkesat he foll owi

On 4 November 2016, Under Secretary of Defense for Acquisition, Technology and

Logistics Frank Kendall chaired the Milestone B Defense Acquisition Board, and on 4

January, 2017 signed the acquisition decision memorandum approving COLUMBIA Class

program’s Milestone B and designating the progranm
defense acquisition program. Milestone B also establishes the Acquisition Program

Basel ne against which the program’ s performance wi
decision formally authorizes entry into the Engineering and Manufacturing Development

Phase of an acquisition program, permitting the transition from preliminary desigaito det

design, using Shipbuilding and Conversion, Navy (SCN) funds. Cost estimates for this

program have been rebaselined from CY2010 dollars to CY2017 dollars in accordance with

DoDI 5000.02, Rev p, dated 7 January 2015.

The MS B Navy Cost Estimate for Avgra Follow Ship End Cost (hulls22) in 2010$
using specific shipbuilding indices is $5.0 billion, a $600 million reduction from the MS A
estimate, which nearly achieves the affordability target of $4.9 billion set at MS A. To
continue cost control, the Ma will focus on:

e Stable operational and technical requirements

e High design maturity at construction start

87 Source: Email from Navy Office of Legislative Affairs to CRS, February 3, 2011.
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» Detailed plans to ensure manufacturing
synergies with other nuclear shipbuilding programs

* Aggressive cost reduction actions

Affordability caps have been assigned that are consistent with current cost estimates and

reasonable margins for cost growth. Relative to Milestone A, these estimates have been
updated to adjust Base Year from 2010 to 2@l %tandard practice to match Base Year
with the year of Milestone B approval. The MS A unit cost affordability target ($4.9 billion
in CY2010$%$ wusing Navy indices) -ouShpdnda u
Cost,” which a-dz lomMiestahe B forwardhthe lafforslabifity cap for

the unit cost will be measured by using the Average Procurement Unit Cost (APUC), which
includes all 12 hulls. The Affordability Cap of $8.0 billion in CY2017$ is based upon the
approved APUC estimate of $rbillion plus 10%....

The Navy and industry are currently negotiating the detail design and construction
(DD&C) contract, which is expected to award in early 2017. With negotiations continuing
on the DD&C contract, the Navy has ensured the COLUMBIA Rrogilesign effort will
continue without interruption. The Navy issued a contract modification to allow execution
of SCN for detail design on the existing R&D contract. With this modification in place,
detail design efforts that had initially planned to &ition to the DD&C contract, will
continue on the current R&D contract to ensure continued design progress. With the
Milestone B approval and the appropriation of $773M in FY17 SCN under the second
Continuing Resolution, funding is now available to exedésail design. In accordance
with 10 U.S.C. §2218a and the FY17 National Defense Authorization Act, the Navy
deposited the FY17 SCN into the National 8ssed Deterrence Fund (NSBDF). The first
installment of funding will be executed on the existing R&DBntract, which allows
transition into detail design and continued design progress until the award of the DD&C
contract®

readi

n i

88 Columbia Class MS [Milestone] B, Congressional Notificatidenuary 6, 2017, pp-2 See also Megan Eckstein,
“ Co |l udabsiSabmarine Progrea Passess Mil est one B De cUSNIiNemsJanu&ywdn

2017.
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AppendixD. #1 UPT OQwoOi w" @EUWUE!DEE U U

This appenaddi tpircornwvaldelsackground infor-enadaés®n on
boat s.

2001 w*l aw#1 UPT Owwl EVCOUI U
The Coktumbsadesign wil/ reflect the foll owing:
1 Th€@ol umbiiesi ddgmsisffm Jae ar expectded service |

T Unlike dlh&s Ohdesi gn, which reduiheres a midl
Col umbiias caelogausbsp p e deovtihsehi p hut!l ear fuel <core

nucl ear fuel core that is sufficient to powe
Il i ¥&)t.hough the Columbia class will not need
will stildl needowagmhaduli fei nenyedn over haul
include a nuol @prerrad feuydvdaenm glliitfse . f ul |l 42

T The Columbia class i s -droi e mprqaup plpsido iwi ttrhaiam,

opposed to -dthevemephapukatilbewr tMavyy used on

submarinesdrThe slystemi ¢s expected to be qui

t han a noercihvaen ¥scyaslt e m.
T The Columbia class is to have SLBM | aunch

on the Ohio class (B7einchebesandi ahl andit amesu.

t o accomnbodaltBeM)a. D

1 The Columbia class wiPbfhag8efae
feet onclthoes Yardi gnl ength of 56
Ohicd ass ®desi gn.

beamoMmpaeed
0O feet, t he

89 Rear Admiral David Johnson, briefing to Naval Submarine League Annual Symposium [on] Expanding Undersea
Dominance, October 23, 2014, briefing slide 19. See also Wiiank e r e t al
Rep |l ac e me nt NagalBngmeersiJoumabSeptember 2015: 896.

PAs ment i on e GurrenaQhieClassrSSENs e £ t -blass bOdtsirazeive a midlife nuclear refueling
overhaul, called an Engineered Refueling Overhaul (ERO), which indhadlesa nuclear refueling and overhaul work
on the ship that is not related to the nuclear refueling.

91 U.S. Navy,Report to Congress on Annual LoiRainge Plan for Construction of Naval Vessels for FY 2011
February 2010, 5.

92 Source: Rear Admiral David Johnson, briefing to Naval Submarine League Annual Symposium [on] Expanding
Undersea Dominance, October 23, 20Ti#fing slide 19. See also the spoken testimony of Admiral Kirkland Donald,
Deputy Administratofor Naval Reactors, and Director, Naval Nuclear Propulsion, National Nuclear Security
Administration, at a March 30, 2011, hearing before the Strategic Feube®mmittee of the Senate Armed Services

L “Design for Sust ai

Commi ttee, as shown in the transcript of t heUBearing, and
Naval Institute Proceedingdune 2012: 31;afdlam La Gr one and Richar dreSt®lanst , “Stratedg

Confront Cosltan@hal INen g,eDdcartiber 20h 16l For onar@dn electric drive propulsion, see
CRS Report RL3062ZElectric-Drive Propulsion for U.S. Navy Ships: Backgnal and Issues for Congress/ Ronald
O'Rourke

93 Beam is the maximum width of a shipor Navy submarines, which have cylindrical hulls, beam is the diameter of
the hull.

“Dave Bishop, “What WiU.S$ Nava lhstitatdroceedirgsJink 2002; I Bishap svas”
program manager for the Columhitass program.) SeealSoam La Gr one and Richard Scott,
Deterrent Pl ans Cohdmedms I[Casy, DdCamber A0fElatligrd &6 & |

%SydneyJFreedberg, “Navy Seeks Sub Replacement Savings: From
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T I'nst @asdLBoM | aubed, asclomsd he@adihgmhi @ he
clas®haaé SLBM | aunch tubes

T As noted tédhamulgihern;hkba€el dmbi gn has fewer SLBM
t he -©Olha®s design, i tcliass sl abeggdsgm Han tt he Ohi o
submerged di spl aecednaesnst .daeTshi egmC ohtaeschb is @ b mer ge d
di spl acement of 20,815 tons (as of August 20
Oh icd ass%Tﬂleelgo-bUmbsadeS|gcnla$$k@e$|h@n0h|o
before itar gwstl sbueb mahrei ne ever built by the L

1T The Navy “swiangst o hathe uni qgque demands of str at

[Col umbias 9§ bruastts be f it ttaldatwei tcha ptahbei I notsite supand
stealth to ensur e ttheétyh ef et dg WlOWif walslpant. hr oug

) UOT wl Yhut w- EYaw! OO1T w/ OUU0w11 1T EUEDOT w. 11
A June 26, 2013, blog post by ReabDiAcemitoal fRircha
Undersea Warfare (N97), discussimg Oaap taisens t hat
SSBNs,thbheataedl owi ng

Over the last five years, the Nawyorking with U.S. Strategic Command, the Joint Staff
and the Offie of the Secretary of Defend®s formally examined various options to
replace the Ohio ballistic missiggibmarines as they retire beginning in 2027. This analysis
included a variety of replacement platform options, including designs based on the highly
successful Virginieclass attack submarine program and the current-€lags ballistic
missile submarindn the end, the Navy elected to pursue a new design that leverages the
lessons from the Ohio, the Virginia advances in shipbuilding and improvements-in cost
efficiency.

Recently, a variety of writers have speculated that the required survivable deteogdce

be achieved more cost effectively with the Virgihiased option or by restarting the Chio
class SSBN production line. Both of these ideas make sense at facemmadieis why

they were included among the alternatives assebsédhe devil is in ta details. When

we examined the particulars, each of these options came up short in both military
effectiveness and cost efficiency.

Virginia -based SSBN design with a Trident Il D5 missileAn SSBN design based on a
Virginia-class attack submarine with arglediameter missile compartment was rejected
due to a wide range of shortfalls. It would:

D o o rBseaking Defenséhttp://breakingdefense.comApril 7, 2014.

9% Navy information paper on Columbiass prograndated August 11, 2014, provided to CBO and CRS on August
11, 2014.

97U.S. Navy,Report to Congress on Annual LeRginge Plan for Construction of Naval Vessels for FY 2011

February 2010,p.2&6ee al so Mi ke McCarthy, “Na®fy Seé¢xt vBaegsedos Reduce |
Daily, February 6, 2015: 1n an article published in June 2012, the program manager for the Colalasgprogram

stated that “the current conf i gur a tinchediametef missile eibe®48i o r epl ace
foot-diamater hull, electricrive propulsion, [an] Xstern,accommodations for 155 personnel, and a common

submarine radio roottailored to the SSBN mission'Da(ve Bi shop, “What Wi US Nawadl |l ow t he O
Institute Proceedingslune P12:31.See al so Sam LaGrone and Richard Scott, “ St

Confront Cosltan@hasl INeang,ddcartiber 20hla 15 and fiBael X-stern is also shown in Rear
Admiral David Johnson, briefing to Naval Submarine League Annual Symposium [on] Expanding Undersea
Dominance, October 23, 2014, briefing slide 19.) The tersteXn means that the steering and diving fins at the stern
of the ship are, when viewed from the rear, in the diagonal pattern of the letter X, rather than theaverticaizontal
pattern of a plus sign (which is referred to as a cruciform sfene)common submarine radio room is a standardized
(i.e., common) gite of submarine radio room equipment that is being installed on other U.S. Navy submarines.
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e Not meet survivability (stealth) requirements d
drive train able to quietly propel a much larger ship

« Not -seaaweilabilitytrequirements due to longer refit times (since equipment is
packed more tightly within the hull, it requires more time to replace, repair and retest)

e Not meet availabil it y-lifeogeghaul (refeairgneeded)due t o a | on
e driee a larger number of submarines to meet the same operational requirement

e Reduce the deterrent value needed -to protect t|
sea)

* Be more expensive than other altemnatives due t
to work with the large missile compartment (for example, a taller sail, larger control
surfaces and more robust support systems)

We would be spending more money (on more ships) to deliver less deterrence (reduced at
sea warhead presence) with less isatility (platforms that are less stealthy).

Virginia -based SSBN design with a smaller missilesSome have encouraged the
development of a new, smaller missile to go with a Virgbaaed SSBN. This would carry
forward many of the shortfalls of a Virgintzeased SSBN we just discussed, and add to it

a long list of new issues. Developing a new nuclear missile from scratch with an industrial
base that last produced a new design more than 20 years ago would be challenging, costly
and require extensive testing/e deliberately decided to extend the life of the current
missile to decouple and sk the complex (and costly) missile development program
from the new replacement submarine program. Additionally, a smaller missile means a
shorter employment range reédng longer SSBN patrol transits. This would compromise
survivability, require more submarines at sea and ultimately weaken our deterrence
effectiveness. With significant cost, technical and schedule risks, there is little about this
option that is attraive.

Ohio-based SSBN desigrBome have argued that we shoukdpen the Ohio production

line and resume building the Ohio design SSBNs. This simply cannot be done because
there is no Ohio production line. It has long since bedonaked and modernized build
stateof-the-art Virginia-class SSNs using computerized designs and modular, automated
construction techniques. Is it desirable to redesign the Ohio so that a ship with its legacy
performance could be built using the new production facilities?shage an Ohidased

SSBN would:

e Not provide the required quieting due to Ohio
instead of a propulsor (which is the standard for virtually all new submarines)

. Require 14 instead of clas® opEr&iBndlsavailabiltyr everti ng t |
standards (incidentally creating other issues with the New START treaty limits)

e Suffer from reduced reliability and costs assoc
system components

Once again, the end result wouldcessitate procuring more submarines (14) to provide
the required asea presence and each of them would be less stealthy and less survivable
against foreseeable 2tentury threats.

The Right Answer: A new design SSBN that improves on OhioWhat has enrged

from the Navy’'s exhaustive analysis is an Ohio re
foundation of the proven performance of the Ohio SSBN, its Trident Il D5 strategic

weapons system and its operating cycle. To this it adds:

e En hanc enmkcessareta pate lemeagsig threats expected over its service life
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e Systems commonality with Virginia (pumps, val v
enabling cost savings in design, procurement, maintenance and logistics

e Modular constructionandugef COTS equi pment consistent with th
submarines to reduce the cost of fabrication, maintenance and modernization. Total

ownership cost reduction (for example, investing in adiffi¢the-ship reactor core enables

providing the same atea presence with fewer platforms).

Al t hough the Ohio replacement is a “new design,”
best lessons from 50 years of undersea deterrence, from the Ohio, from the Virginia, from

advances in shipbuilding efficiency and ntaimance, and from the stern realities of

needing to provide survivable nuclear deterrence. The result is-daslowcosteffective

platform capable of smoothly transitioning from the Ohio and delivering effectit¥fe 21

century undersea strategic deterretfce

bt wYUB wl Yw2+! , w3UEI U

YIUYDI b

The Nawyecideis€Cghuambiass iwdatlé SLBM t ubaes amd her t
of seewirsiihcedsNadg t o reduce the estimatse@ aver age
through 12 tioawahhabv yp rtoagrrgeerti Icloison oif n $¥BY2@10 dol | a
observers were con€Cel omdiwi hteht alsbs g iudgreisn g attther t h
create a risk that U.S. strategic nuclear forces:s
beylont o fully perform their deterrent role. Thes
Start Treaty |l imiting strategic nuclear weapons,
14 Trident SSBNs, each with 29 opeeaabdbh eb®dtBMan atk
rendered inoper8@abtapesfowhar ot a troi eafesNsa vipys o gnr atnh e

98 “Facts We Can Agree Upon About Design of Ohio Replacement SSBNNavy Li ve, accessed July 3
http://navylive.dodlive.mil201306/26factswe-canagreeuponaboutdesignof-ohio-replacemenssbn/

9 At a March 30, 2011, hearing before the Strategic Forces subcommitteeSenate Armed Services Committee,
Admiral Kirkland Donald Deputy Administrator for Naval Reactors and Director, Naval Nuclear Propulsion, National
Nuclear Security Administration, when asked for examples cost efficiencies that are being pursued in his programs,
statedthe following

The—the Ohio replacement [proga m] has been one that we’'ve obviously be
for—for several years now. But in the name of the efficiencies, and one of the issues as we work

through the Defense Department’s acquisition process,
process that Dr. [Aston] Carter [the DOD acquisition executive] headed up.

But we were challenged-teto drive the cost of that ship down, and as far as our part was

concerned, one of the key decisions that was made-that helped us in that regard was a

decision to go from 20 missile tubes to 16 missile tubes, because what that allowed us to do was to

downratethe-t he propul si on power t haitt 'wsasa nemaleld,ers]lo tolbesi ous
reactor that you would need.

But what it also allowed us to deas to go back [to the use of existing components]. The size [of
the ship] fell into the envelope where we could go back and use components that we had already
designed for the Virginia class [attack submarines] and bring those into this design, notdwave t

it over again, but several of the mechanical components, to use those over again.

And it enabled us to drive the cost of that propulsion plant down and rely on proven technology
t hatp'usnps and valves and thingssdd.i ke that don’t change

So we're pretty comfortable putting that in ship that’
do that.

(Source: Transcript of hearing.)
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planning a force of 12 SSBNs eaalhowti tI3lsk6 tthame s,
280. These obsemwners tal 1¢ i @ist @ad stolte at ed wi th pr o]
deterrent forces out Col timkiagaasbeZ®h&M,ulvedent ot He
service These observers Golkemb wd ¢ dthihalsbs t udb ep| a @
than 20 was fully supported within all/l parts of
(STRATCOM)

I n response, Navy and other DOD &bfiumbalscstthatsec
with 16 tubes rather than 20 was carefully consi
with 16 tubes will give U.S. strategic nuclear f
deterrent role in the 2030s and beyond.

31 UUPOOOawPOwl Yhh
At a March 1, 2011, hearing before the House Arn
RougheaGhi eafheanf Nagsaht ®det hei 6] owi ng:

I'm very comfortable with where we're going with SSBN The decision and the
recommendation that | made titregard to the number of tubetaunch tubes are
consistent with the new START treaty. Theyconsistent with the missions that | see that
ship having to perform. And even though it may be characterized as a cost cutting measure,
| believe it sizes the ghfor the missions it will perform®

At a March 2, 2011, hearing before the Strategioc
Services Committee, the following exchange occur

REPRESENTATIVE TURNER:

General Kehler, thank you so much for your contintleaughts and of course your
leadership. One item that we had a discussion on was the triad, of lookin§ttee Navy

and the tube reductions of 20 to 16, as contained in other hearings on the Hill today. | would
like your thoughts on the reduction of tibes and what you see driving that, how you see

it affecting our strategic posture and any other thoughts you have on that?

AIR FORCE GENERAL C. ROBERT KEHLER COMMANDER, U.S. STRATEGIC
COMMAND

Thank you, Mr. Chairman. Well, first of all, sir, let me shgt the—in my mind anyway,

the discussion of Trident and Okitass replacement is really a discussion in the context

of the need to modernize the entire triad. And so
us to recognize that that is one piem@jmportant piece, but a piece of the decision process

that we need to go through.

Second, the issue of the number of tubes is not a simple &tablkhite answer. So let me
just comment here for a minute.

First of all, the issue in my mind is the ovéraimber of tubes we wind up with at the end,
not so much as the number of tubes per submarine.

Second, the issue is, of course, we have flexibility and options with how many warheads
per missile per tube, so thahismigturenot her consider a

Another consideration that is important to me is the overall number of boats and the
operational flexibility that we have with the overall number of boats, given that some
number will need to be in maintenance, some number will need to taéniimg), et cetera.

100 Source: Transcript of hearing.

Congressional Research Service 52



Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program

And so those and many other facteit® include a little bit of foresight here, in looking
ahead to 20 years from now in antisubmarine warfare environment that the Navy will have
to operate in, all of those bear on the ultimate sidewhgpe configuration of a folloan

to the Ohio.

At this point, Mr. Chairman, | am not overly troubled by going to 16 tubes. As | look at
this, given that we have that kind of flexibility that | just laid out; given that this is an
element of the triad angiven that we have some decision space here as we go forward to
decide on the ultimate number of submarines, nothing troubles me operationally here to
the extent that | would oppose a submarine with 16 tubes.

| understand the reasons for wanting to havd @0derstand the arguments that were made
ahead of me. But as | sit here today, given the totality of the discussior-haisaid, |

am not overly troubled by 16. Now, I don’
other side of the river yet wita final decision, but at this point, | am not overly troubled
by 16101
At an April 5, 2011, hearing before the
Services Committee, the following exchan
REPRESENTATIVE LARSEN:
General Benedictwe have had this discussion, not you and |, | am sorry. But the
subcommittee has had a discussion in the past with regards to thel@sioeplacement
program.

The new START, though, when it was negotiated, assumed a reduction from 24 missile
tubes per ale to, | think, a maximum a maximum of 20.

The current configuration [for th€olumbia class as | understand it, would move from
24 to 16.

Can you discuss, for the subcommittee he
from 24 to 16 as opposedttee max of 207

NAVY REAR ADMIRAL TERRY BENEDICT, DIRECTOR, STRATEGIC SYSTEMS
PROGRAMS (SSP):

Sir, as par—excuse me, as part of the weurg for the milestone A [review for the
Columbia class programwvith Dr. Carter in OSD, SSP supported the extensivéysiseat
both the OSD | evel as well as STRATCOM’' s

Throughout that process, we provided, from the SWS [strategic weapon system] capability,
our perspective. Ultimately that was rolled up into both STRATCOM and OSD and senior
Navy leadership and iprevious testimony, the secretary of the Navy, the CNO, and
General Chilton have all expressed their confidence that the mission of the future, given
their perspectives, is they see the environment today can be met with 16.

And so, as the acquisition atite SWS provider, we are prepared to support that decision
by leadership, sir.

REPRESENTATIVE LARSEN:
Yes.

And your analysis suppo#tsdid your analysis that fed into this, did you look at specific
numbers then?

REARD ADMIRAL BENEDICT:

101 Source: Transcript of hearing.
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Sir, we looked athe ability of the system, again, SSP does not look at specific targets
with...

REPRESENTATIVE LARSEN:
Right. Yes, yes, yes.
REAR ADMIRAL BENEDICT:

Our input was the capability of the missile, the number a@fntey bodies and the throw
weight that we ca provide against those targets and based on that analysis, the leadership
decision was 16, sif?

At an April 6, 2011, hea
he

ing before the Strategi
Services Committee, t [

r
f o owi hg exchange occur
SENATOR SESSIOR:

Admiral Benedict, according to recent press reports, the Navy rejected the
recommendations of Strategic Command to design the next generation of ballistic missile
submarines with 20 missile tubes instead of opting for only 16 per boat.

Whatisthebas or t he Navy’'s decision of 16? And | 'm sur
will that decision impact the overall nuclear force structure associated with the command?

NAVY REAR ADMIRAL TERRY BENEDICT, DIRECTOR, STRATEGIC SYSTEMS
PROGRAMS(SSP):

Yes,sikrSSP supported the Navy analysi s, STRATCOM' s a
analysis, as we proceeded forward and towards the Milestone A decision toluh@ia
class prograirthat Dr. Carter conducted.

Based on our input, which was the technical inputhas-as the director of SSP, other
factors were considered, as you stated. Cost was one of them. But as the secretary, as the
CNO, and I think as General Kehler submitted in their testimony, that given the threats that
we see today, given the mission that see today, given the upload capability of thB,D

and given the environment as they saw today, all three of those leaders were comfortable
with the decision to proceed forward with 16 tubes, sir.

SENATOR SESSIONS:

And is that represent your judgment® What extent were you involvedwere you
involved in that?

REAR ADMIRAL BENEDICT:

Sir, we were involved from technical aspects in terms of the capability of the missile itself,

what we can throw, our range, our capability. And based on what we undetts¢and

capability of the B5 today, which will be the baseline missile for the Ohio Replacement

Program, as the director of ®SSP |'m comfortable w

21 EUPOOwWI KI w1l xOUU
Section 242 of the FY2012 NaRi PhEABRAd2ense Aut hc
December 31, dDOD11d b5ahmitCoa urrebpaom 4 twhnatd rhaem

includes, among other things, an assessment of \
nubears of SLBM | aunch tubes per boat. The text o

102 5ource: Transcript of hearing.
103 Source Transcript of hearing.
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SEC. 242. REPORT AND COST ASSESSMENT OF OPTIONS FOR GEIASS
REPLACEMENT BALLISTIC MISSILE SUBMARINE.

(a) Report Required\ot later than 180 days after the date of the enactment of this Act, the
Secretary of the Navy and the Commander of the United States Strategic Command shall
jointly submit to the congressional defense committees artrgm each of the options
described in subsection (b) to replace the @ifdgs ballistic submarine program. The
report shall include the following:

(1) An assessment of the procurement cost and totad\life costs associated with each
option.

(2) An assessment of the ability for each option to meet

(A) the atsea requirements of the Commander that are in place as of the date of the
enactment of this Act; and

(B) any expected changes in such requirements.
(3) An assessment of the ability for each optio meet—

(A) the nuclear employment and planning guidance in place as of the date of the enactment
of this Act; and

(B) any expected changes in such guidance.

(4) A description of the postulated threat and strategic environment used to inform the
selection of a final option and how each option provides flexibility for responding to
changes in the threat and strategic environment.

(b) Options Considered he options described in this subsection to replace the s
ballistic submarine programeaas follows:

(1) A fleet of 12 submarines with 16 missile tubes each.

(2) A fleet of 10 submarines with 20 missile tubes each.

(3) A fleet of 10 submarines with 16 missile tubes each.

(4) A fleet of eight submarines with 20 missile tubes each.

(5) Any other options the Secretary and the Commander consider appropriate.

(c) Form The report required under subsection (a) shall be submitted in unclassified form,
but may include a classified annex.

Subsection (c) ddbbalel shea tusmgbl nEilstastiafd: giadr f or m, but
classif’ied annex.

The report as submitted was pgraigmaruinlcy atstsd fdleals s i
summary, the text of which is as follows (under|

The National Defense AuthorizationcA(NDAA) for Fiscal Year 2012 (FY12) directed

the Secretary of the Navy and the Commander of U.S. Strategic Command
(USSTRATCOM) to jointly submit a report to the congressional defense committees
comparing four different options for the OHIO Replacem®&mRY fleet ballistic missile
submarine (SSBN) program. Our assessment considered the current operational
requirements and guidance. The four SSBN options analyzed were:

1. 12 SSBNs with 16 missile tubes each
2. 10 SSBNs with 20 missile tubes each
3. 10 SSBNs with 16 missile tubes each
4. 8 SSBNs with 20 missile tubes each
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The SSBN force continues to be an integral part of our nuclear Triad and contributes to
deterrence through an assured second strike capability that is survivable, reliable, and
credible. The number of SSBNs and their combined missile tube capacity are important

factors in our flexibility to respond to changes in the threat and uncertainty in the strategic
environment.

We assessed each option against the ability to meet nuclear employmeguiaianing
guidance, ability to satisfy &ea requirements, flexibility to respond to future changes in
the postulated threat and strategic environment, and cost. In general, options with more
SSBNSs can be adjusted downward in response to a diministeat; thowever, options

with less SSBNs are more difficult to adjust upward in response to a growing threat.

Clearly, a smaller SSBN force would be less expensive than a larger force, but for the
reduced force options we assessed, they fail to meet catissd and nuclear employment
requirements, increase risk in force survivability, and limit flexibility in response to an
uncertain strategic futur®ur assessment is the program of record, $BNks with 16
missile tubes eaclprovides the best balanceperformance, flexibility, and cost meeting

commander’'s regquirements while supporting the Na
goals and objectives
The classified annex contains detailed analysis that is not releasable to thé%public.

104Report and Cost Assessment of Options for Odl@ss Replacement Ballistic Missile Submayidaclassified

Summary received from Navy Legislative Affairs Office, August 24, 2012. See also Christopher J. Castelli,

“Cl assiyf iAsads edassvment On SSBN( X) Hsidd the MaeySept@mber G0, 2012. Of Recor d, ”
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Sect i oonf 1tOh2e2 Car | L éB/u &M caknedo nH oNwaat ri do nPa. | Defense Au
Act f or Fi sHc aRl. /R3e9a7rQ MIGI De(c e mb ecrr eladt,e d2 Otlhde) Nat i on
SeBased Deterrence Fund (NSBDF), a fund in the LD
that i s sepatsatre gfurlam tstha pNMawvy di ng account (whi
Shipbuilding and Conversion, Navy, or SCN, apprc

Ol OEI| E @& &rjulbiled K oriul i GOEFudijsubw hu k

Section 1022 of the FY2016 SNati3cin.®8lafiDef ense Autt
November 25, 2015), Section 1023 of Sthe FY2017 1
29,3 L.328f4 December a8¢d 864d46i on 1022 of the FY20
Aut hori zEHtR.OMP2 AL HhE5Decembeameln2d, e d2 01107 )U. S. C. 221
provide additional acquisition authorities for t

3l RUWEUw O1 OEI E
The tlextU.oS. C. 2218a, as amended, is as foll ows:
8§2218a. National Seased Deterrence Fund

(a) EstablishmeniThere is established in the Treasury of the United States a fund to be
known as théNational SeéBased Deterrence Fuhd

(b) Administration of FundThe Secretary of Defense shall administer the Fund consistent
with the provisions of this section.

(c) Fund Purposegl) Funds in the Fund shall be available for obligation and expenditure
only for construction (including design of vessels), purchaseragitbn, and conversion of
national sedased deterrence vessels.

(2) Funds in the Fund may not be used for a purpose or program unless the purpose or
program is authorized by law.

(d) Deposits.There shall be deposited in the Fund all funds appropriatibe tDepartment
of Defense for construction (including design of vessels), purchase, alteration, and
conversion of national sdzased deterrence vessels.

(e) Expiration of Funds After 5 Yeashlo part of an appropriation that is deposited in the
Fund pursant to subsection (d) shall remain available for obligation more than five years
after the end of fiscal year for which appropriated except to the extent specifically provided
by law.

(f) Authority to Enter Into Economic Order Quantity Contra€i. The Secretary of the

Navy may use funds deposited in the Fund to enter into contracts kndiecasmic

order quantity contractswith private shipyards and other commercial or government
entities to achieve economic efficiencies based on production econdwoniesajor
components or subsystems. The authority under this subsection extends to the procurement
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of parts, components, and systems (including weapon systems) common with and required
for other nuclear powered vessels under joint economic order queottityacts.

(2) A contract entered into under paragraph (1) shall provide that any obligation of the
United States to make a payment under the contract is subject to the availability of
appropriations for that purpose, and that total liability to the Gowent for termination

of any contract entered into shall be limited to the total amount of funding obligated at time
of termination.

(g) Authority to Begin Manufacturing and Fabrication Efforts Prior to Ship Authorization.
(1) The Secretary of the Navy mage funds deposited into the Fund to enter into contracts
for advance construction of national dessed deterrence vessels to support achieving cost
savings through workload management, manufacturing efficiencies, or workforce stability,
or to phase fabcation activities within shipyard and manage -tieb manufacturer
capacity.

(2) A contract entered into under paragraph (1) shall provide that any obligation of the
United States to make a payment under the contract is subject to the availability of
appragoriations for that purpose, and that total liability to the Government for termination
of any contract entered into shall be limited to the total amount of funding obligated at time
of termination.

(h) Authority to Use Incremental Funding to Enter Into €acts for Certain Itemg1)

The Secretary of the Navy may use funds deposited into the Fund to enter into
incrementally funded contracts for advance procurement of high value, long lead time
items for nuclear powered vessels to better support constriscti@dules and achieve cost
savings through schedule reductions and properly phased installment payments.

(2) A contract entered into under paragraph (1) shall provide that any obligation of the
United States to make a payment under the contract is subjebe availability of
appropriations for that purpose, and that total liability to the Government for termination
of any contract entered into shall be limited to the total amount of funding obligated at time
of termination.

(i) Authority for Multiyear Procurement of Critical Components to Support Continuous
Production(1) To implement the continuous production of critical components, the
Secretary of the Navy may use funds deposited in the Fund, in conjunction with funds
appropriated for the procurenteof other nucleapowered vessels, to enter into one or
more multiyear contracts (including economic ordering quantity contracts), for the
procurement of critical contractdurnished and Governmefurnished components for
critical components of nationaleabased deterrence vessels. The authority under this
subsection extends to the procurement of equivalent critical components common with and
required for other nuclegrowered vessels.

(2) In each annual budget request submitted to Congress, the Seshatbclearly identify
funds requested for critical components and the individual ships and programs for which
such funds are requested.

(3) Any contract entered into pursuant to paragraph (1) shall provide that any obligation of
the United States to rka a payment under the contract is subject to the availability of
appropriations for that purpose and that the total liability to the Government for the
termination of the contract shall be limited to the total amount of funding obligated for the
contractas of the date of the termination.

()) Budget RequestBudget requests submitted to Congress for the Fund shall separately
identify the amount requested for programs, projects, and activities for construction
(including design of vessels), purchase, alien, and conversion of national deased
deterrence vessels.

(k) Definitions-In this section:
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(1) The term“Fund’ means the National Sdé¥ased Deterrence Fund established by
subsection (a).

(2) The term“national sedased deterrence vessaheans anysubmersible vessel
constructed or purchased after fiscal year 2016 that is owned, operated, or controlled by
the Department of Defense and that carries operational intercontinental ballistic missiles.

(3) The terni‘critical componerit means any of the falving:

(A) A common missile compartment component.

(B) A spherical air flask.

(C) An air induction diesel exhaust valve.

(D) An auxiliary seawater valve.

(E) A hovering valve.

(F) A missile compensation valve.

(G) A main seawater valve.

(H) A launch tube.

(1) A trash disposal unit.

(J) A logistics escape trunk.

(K) A torpedo tube.

(L) A weapons shipping cradle weldment.

(M) A control surface.

(N) A launcher component.

(O) A propulsor.
1 ET ETl O0Uwi OUwnwUOEDPOT w- EYaw E@UDPUDUD(
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T Most spending for ballistic missile defense (
procurdementacti vitiesDefiedisiended etamicdhhu@mdt he
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devel opment and procurement accounts of the |

rationale for funding DOD sealift ships in the
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spending among various BMD programs more Visible
BMD funding
/| OUI OUPEOwW( OxOPEEUDPOOU WOl w- 2 Uk uwdd wuwnU (
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The NSBDF has at |l east two potenti-alasmplicatior
program may have on funding available in coming

T A principal apparent intemeésemverfeandinggtihe |
coming years for other Navy programs, and pal
programs othercthans pheg€Camumbiyapl acing fund
Columbiaa;s program in a |l ocation within the D
from tsesNapypuil ding sacbodget anad ¢gbeeNalvy
Referring to the fund as a nasi bondhbefund and
appears intended to encourage a view (consi s
supporters @«fl attsetpp@@lgumbmeapr ogram i s intende
nati onal militarysmeecidf iratmeed) htamata fNarwvdgi ng

Columbiasms program shoul'd lbwedgetsoas ce dwh aoloaen, D
rather thans foobwdgeathei Mapayrticul ar .

f The acoagawitshiotriiocn es i n subsections (f), (g), (
which werR. la.bdetdd. hy-3 228 £4oul d marginally reduc
procurement cost scloafs snobtoaansl,y bQuotl uvanhbsioa ot her
powered shipsc¢cl asshabta®Wkdr §ebmadi Res Fard
(CVN8) class aircraft carrlers, by

nd

i ncreasi ng
t

production of ship components better op

The joint explanatory statement forS.tMR834EBY2016 1|
1192f November 25, 015) direatgdi DOdYy btbo s u b mt ©
bui |l dc IChs s0 replacement submarines that wildl l eve
provided in .tAhmo n[gNSBDF]r .t.h.i ngs, “atnlye adep ¢ to nwads
authorities the Secretarygé¢ménbDebehtabé @Ghyoneed
replacement "™b%Irhee eNfafviyc iseurbtmi.t.t.ed t he report on A
states in part that

the high cost for this unique, next generation strategic deterrent requires extraordinary

measures to ensure its affability. Further, procuring the OHO Replacement (OR), the

next generation SSBN, within the current shipbuilding plan presents an extreme challenge

to the Navy’'s shipbuilding budget. To minimize t|
risk, the Navy proposese leverage those authorities provided by the NationalEzsad

Deterrence Fund (NSBDF) in conjunction with the employment of best acquisition

practices on this critical program....

.. the Navy is continuing to identify opportunities to further acdaisiefficiency, reduce
schedule risk, and improve program affordability. Most notably in this regard, the Navy is
currently assessing [the concept of] Continuous Production [for producing components of
Columbiaclass boats more efficiently than currentbheduled] and will keep Congress

105 J0int explanatory statement for H.R. 1735, p. 165 (PDF page 166 of 542). Following the veto of H.R. 1735, a
modified bill, S. 1356, was passed and enacted intoHaeept for the parts of S. 1356 that differ from H.R. 1735, the
joint explanatory statement for H.R. 1735 in effect serves as the joint explanatory statement for S. 1356.
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informed as we quantify the benefits of this and other initiatives that promise substantial
savings....

... the Navy’'s initial assessment is that the aut
this report] will be esential to achieving the reductions to acquisition cost and schedule
risk that are so critical to success on the OR program....

Section 1022 of the FY2016 NDAA authorized the use of funds in the NSBDF to enter into
contracts for EOQ [Economic Order Quaytiturchases of materials and equipment] and
AC [advance construction activities in shipyards], and to incrementally fund contracts for
AP [advance procurement] of specific components. These authorities are essential to
successfully executing the OR acqtiisi strategy. The Navy is able to take advantage of
these authorities largely due to how its submarine shipbuilding plan is phased....

Economic Order Quantity contracts provide substantial cost savings to the Navy from
procuring materials and equipment ik quantities. In addition to the cost savings
typically associated with EOQ authority, the Navy has identified an opportunity to
implement EOQ procurements to achieve OR schedule efficiencies and commonality
contract actions with VCS [Virginialass sbhmarine] Block V [boats] and CVN [nuclear
powered aircraft carriers]....

Advance Construction is the authority to begin [shipyard] construction [work] in fiscal
years of AP [advance procurement] budget requests prior to the full funding/authorization
yearof a hull. Early manufacturing activities help retire construction risk fordifst-kind
efforts, ease transition from design to production, and provide efficiencies in shipyard
construction workload. Advance Construction would allow the shipbuildersegin
critical path construction activities earlier, thus reducing risk to the OR delivery schedule....

The FY2016 NDAA allows the Navy and shipbuilders to enter into incrementally funded
procurements for long lead components that employ both AP an&dnding (FF) SCN
increments. This funding approach will provide significant schedule improvements and
cost savings by maximizing the utilization of limited funding....

Maximum economic advantage can be obtained through Continuous Production. Procuring
compnents and systems necessary for Continuous Production lines [as opposed to
production lines that experience periods during which they are without work] would
provide opportunities for savings through manufacturing efficiencies, increased
[productionline] learning and the retention of critical production skills. In addition to
lowering costs, Continuous Production would reduce schedule risk for both the U.S. and
UK SSBN construction programs and minimize yeayear funding spikes. To execute
Continuous Poduction, the Navy requires authority to enter into contracts to procure
contractor furnished and government furnished components and systems for OR SSBNSs.

OR Missile Tube and Missile Tube Module component procurement through Continuous

Production lines &ve been identified as the most efficient and affordable procurement

strategy... Missile Tube Continuous Production could achieve an average reduction of 25

percent in Missile Tube procurement costs across the [Columbia] Class. These savings are

comparedo [the] single shipset procurement costs [that are] included in the PB17 PoR

[the program of record reflected in the President

The Navy estimates that procuring Missile Tube Modules in Continuous Production lines

would result in a cumulative one year schedule reduction in Missile Tube Module

manufacturing for the OR Class. This schedule reduction, on a potential critical path

assembly, would reduce ship delivery risk and increase schedule margin for follow ship

deliveries. In addition to improving schedule, Missile Tube Module Continuous Production

(including Strategic Weapon System (SWS) Government Furnished Equipment (GFE))

would produce savings as high as 20 percent compared to single shipset procurement costs

includedin the PB17 PoR. Executing Continuous Production of Missile Tubes or Missile

Tube Modules requiresqghasi ng of funding from outside the
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Defense Program (FYDP) [to years that are within the FYDP] but results in significant
overall progam reductions. The Navy is evaluating additional Continuous Production
opportunities for nuclear and nouaclear components with common vendors required for
VIRGINIA Class submarines and FORD Class aircraft carriers. Some examples include
spherical air flaks, hull valves, pressure hull hemi heads, bow domes, castings, and
torpedo tubes. The prerequisite to Continuous Production in each of these cases would be
an affirmation of design stability consistent with completion of first article testing, or its
equvalent....

The Navy’'s position on the cost benefits of
However, the Congressional Budget Office stated iitsal ysi s of the Navyods
ShipbuildingPlan “ . .. the Navy coul dmijoodokarsper al | y save
submarine by purchasing components and materials for several submarines at the same

ti me.” . .. The Navy’'s initial cost anal ysis al
reductions from employing these acquisition authorities willithér evaluated to support

the Navy' s updated OR Milestone B cost esti mat

The Under Secretary of Defense for Acquisition, Technology and Logistics (USD AT&L)

approved the OR Program Acquisition Strategy on January 4, 2016. This ystrateg

emphasizes using alternative acquisition tools and -@lasform contracting to reduce

schedule risk and | ower costs in support of th

To reduce costs and help alleviate fiscal pressures, the Navy will work with Cotmress
implement granted authorities and explore the additional initiatives identified in this
report... The cost reductions from employing the granted and proposed acquisition

t he
FY
s e

i gn

e i

e N

authorities wildl be further eval u@Btcesd to support

estimate in August 2016. These authorities are needed with the NationalEeesed
Deterrence Fund, RDTEN [research, development, test, and evaluation, Navy], and SCN
appropriations accounts. Together, these acquisition tools will allow the dagythe
shipbuilders, to implement the procurement strategy which will reduce total OR acquisition
costs and shorten construction schedules for a program with no margin fot%lelay.

UUI OUw( O OUOEUDOO

Ronald O'Rourke
Specialist in Naval Afdirs

106 J,S. Navy,Report to Congress on Ohio Replacement Acquisition Strategy and N&ma@ased Deterrence
Fund AccountabilityApril 2016, with cover letters dated April 18, 2016, pi8.1
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